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1.0 EXECUTIVE SUMMARY 

In January 1983 the Texas Department of Water Resources contracted with 

Lockwood, Andrews, & Newnam, Inc. in association with Environmental Science and 

Engineering,_ Inc. and Barding Lawson Associates to conduct a remedial site 

investigation at the French Limited abandoned hazardous waste site. The 

22.5-acre site is located in Northeast Harris County, approximately 2 miles· . 

. from Crosby, Texa~. It is triangular in shape bordered on the northwest by 

U.S. Highway 90 and on the south by Gulf Pump Road. The Riverdale Subdivision 

lies immediately to the southwest and has an active population of approximat~ly 

1'?0 people. · East of Riverdale and immediately south of the site, Harris County 

operated a sanitary landfill in the 1960's on an 18.S-acre site. A portion of_ 
, .. 

the landfill site is currently used on an intermittent basis as a pipe storage 

yard •. The remaining areas surrounding the site are largely undeveloped with' 
- . 

numerous abandoned sand pits and low-lying swampy areas. Some commercial 

timber operations and mineral exploration have been conducted in the past 

im~diately north of· the site. Indiscriminate dumping of household garbage ~nd 

commercial refuse is prevalent along area roads and ditches. The area plays: 

host to sport fisherman as well as water sport enthusiasts on the nearby lakes 

and ponds and the San Jacinto River. 

Operations at the French Limited site were conducted between 1966 and 1972 

. during which time approximately ._2~5 million cubic fc~t. of industrial wastes 

were received. The majority of this waste was deposited in an unlined pit, 

formerly ·an active sand pit; however, some wastes were stored upon arrival in . 

several large tanks and burned in an open pit process. The disposal site was 

operated under a temporary permit issued by the Texas Water Quality Board. 

This permit was revoked &nd French Limited was ordered to cease operations in 

1973 after. extensive public hearings and legal proceedings. As part of the 

settlement, -French Limited was ordered to remove all of the site structures, 

tankage, and .process equ_ipment. The site was deeded to the state as a part of 

the settlement • 

. ' 
The 100-year · floodpla_in. of the San Jacinto River encompasses the enti-re site, 

and the river has completely inundated it at least four _times in the recent 

past. During one of these flood events, the dike surrounding the waste pit was 
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overtopped and breached, and contaminated sludges were discharged into-an 

adjacent slough. An emergency action repaired the dike and pumped the majority 

of the discharged sludges back into the pit. The floating portion of these 

.sludges was removed and disposed of during a latei(i_lanned removal~,e;., ;,. 

A broad sandy deposit, approximately 40 to SO feet thick, underlies the site 

and forms a shallow aquifer upon which many of the local inhabitants rely for 

· drinking water. Ground water in the shallow aquifer has been heavily 

contaminated in the areas immediately surrounding the waste pit by leaching ;. 

action of the sludges. The ground water in the areas around the contaminated 
t 

slough and· south of the main waste pit indicate a 1111ch lower level of . , 

contamination. .Residents of the nearby Riverdale community have. in 'the past:. 

complained ':>f ,organic odors, oily sheens, and bad taste in the drinking water 

from shallow ,wells. 

Dewatering operations at surrounding sand pits has resulted in numerous shifts 

in area groundwater grad.ients with the subsequent spread of contaminants. At 

this time, significant groundwater contamination appears to be moving from the. 

main waste pit to the south. Contaminants in the shallow ground water 

include: 

• Volatile organic compounds 

- Benzene 

- Numerous chlorinated hydrocarbons 

• Base/neutral organic canpounds 

- Naphthalene 

- Other polynuclear aromatics 

• Phenols 

• Heavy Metals 

- .Chromium 

.;.. Copper 

.;.. Lead 

- Zinc 

; 

Underlying the shallow aquifer, separated by approximately 70 feet of a hard, 

· highly plastic clay, is a 30-foot thick sand stratum. Ground waters in this 

aquifer a~r to have no contamination. 



,---

L 
I -u 

u 
I 

L 

L 
L 
L 
u 
L 
u 
Ll 
L 
u 
L 
L 
L 
u 
L 

067186 

c 
FRENCH84-S.1/0613EXS1.3 

3 

(un:erlying the tw aquifers previously discussed and separated by several 

hundred feet of clax are the Chicot and Evangeline aquife~s, the primary ...,__ 
drinking water source for metropolitan Houston. These aquifers appear to be in 

little danger of im:nediate contamination, however should they become 

contaminated a large number of people could potentially be affected. 

The surface of the site can be separated into distinct geographical areas, 

based upon land use or topography: 

• The main waste pit; 

• The slough immediately north and west of the pit; 

• The slough and drainageways north of U.S. Highway 90; 

• ~e Riverdale Subdivision; 
: -~ 

• -The' Old Harris County Landfill; and 

• The abandoned sand pit and drainageway south of the site. 

/ A4•" 
The main waste pit covers an area approximately 8 acres in size and has an 

average depth of approximately 10.ij feet. The pit contains approximately 

48,000 .cubic yards of sludges and contaminated sediments and approximately·24~5 

/ 

million gaq_ons of contaminated water. The sludges are composed of a vide 

-;;;iety of organics including the following: ,.,!~,,,.fr j,-
• Vo la tile organic compounds t:J'- • ' ~ ( 

'21,,/, e;. '/&" I • £j 
- Benzene and benzene derivatives ~' ~T 

Pl•-' - Numerous chlorinated hydrocarbons 

• Base/neutral organic compounds 

- Naphthalene 

- Other polynuclear hydrocarbons 

• PCBs (at greater than 50 ppn levels) 

• Metals 

..: Zinc 

- Chromium 

\ 
The water quality in the pit appears to vary with the season; however, the 

contamination in the water is of the same nature as that in the sludges, except 

at a much lower level ( ppb versus ppm). Contamination in the pit water was 

ge·nerally restricted to the lower layers ( from bottom to approximately 

mid-depth). 
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The slough north of the main waste pit runs along the south side of U.S. 

Highway 90 from about the mid-point of the waste pit to a point approximately 

700 feet from the westernmost portion of the pit. It is approximately 100 feet 

wide at its widest point but is generally 50 feet wide with depths ranging from 

4 to 6 feet. The slough received the majority of wastes from the main pit when 

the dike was breached. Sediments in the slough exhibit the full range of , 

-contaminants found in the main pit sludges, but at much lower concentrations. 

Soils along the banks of the slough are littered with patches of dried and 

semi-dried sludges of similar composition and contaminant levels as those found 

in the pit. Surface waters do not appear to be affected, except for trace 

concentrations of metals (primarily chromium, copper, and zinc). 

The slough north of U.S. Highway 90 is hydraulically connected to the slough 

north of the main waste pit during high water. This slough includes the 

"fishing bole" beneath the.u.s. Highway 90 bridge immediately north of the main 

waste pit. From the "fishing hole" the slough runs in a westerly direction • 

along the north side of the highway for a distance of approximately 1,500 feet. 

It is generally 30 feet wide with depths ranging from.4 to 10 feet. The slo~gh 

is drained by a broad swampy drainageway extending from the northwest corner of 

the fishing hole north and west towards the San Jacinto River. Sediments in 

the slough exhibited trace concentrations of several base/neutral compounds and 
. ! .• 

PCBs. The higher levels of contamination were seen in the sediments taken from 

locations hydraulically closer to the main waste pit. Surfac~ waters were free 

of organic contamination but had low level concentrations of several metals. 

Fish tissue from specimens taken in the fishing hole indicated a low level 

bioaccUtUUlation of PCBs and some metals. 

Sediment samples taken in the drainageway draining the slough exhibited trace 

concentrations of PCBs and several base/neutrals similar to those found in the 

main waste pit sludges. A soil sample taken from the dry bank of the 

drainageway indicated trace concentrations of PCBs and two phthalate 

compounds. 

The Riverdale Subdivision lies i.Jnmediately southwest of the site across Gulf 

Pump Road. During flood events water flowing down the slough from the site 
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discharges into the subdivision. Pond sediments and soils from dry drainage 

ditches indicated trace concentrations of PCBs and several phthalates. Fish 

tissue from speciments taken on a pond in the subdivision indicated a low level 

bioaccumulation of PCBs and some metals. '11te primary concern in Riverdale is 

the shallow ground water upon which most of the residents rely for drinking 

water. Groundwater samples from two residences and one monitoring well located 

in the subdivision indicated no organic contaminiation at the time of sampling. 

· Adjacent to the Riverdale Subdivision to the east is a closed Harris County 

sanitary landfill. The landfill appears to be leaking leachate into the ground 
1 

water south· and downgradient of the French Limited site. At. this time the 

ground water beneath the landfill is downgradient of both the site and the 

Riverdale Subdivision. 

Directly south approximately 300 feet from the French Limited site and adjacent 

to the old landfill is an abandoned sand pit. This pit drains into a marshy 

area connected to a well~efined drainageway approximately 300 feet to the 

south. The drainageway flows to the south and west approximately one mile to 

another small body· of water, Rickett Lake. '11tis entire area is on the flCM 

p~th of flood waters moving across the French Limited site. Sediment samples· 

ta~en from the lake immediately south of the site indicated trace 

concentrations of one volatile aromatic and several base/neutral organic 

compo~nds similar to those found in the main wast:e--pit sludges. Surface -water 

in. the abandon·ed sand pit showed no ·organic contamination, however trace 

·concentrations of several metals were found. Fish tissue from specimens taken 

from the lake indicated a low level bioaccumulation of PCBs and.some metals. 

Sediments samples taken at key points along the drainageway and in Rickett Lake 

indicated trace concentrations of PCBs and several phthalate compounds • 

.. 
The population most likely to be affected by this contamination includes: 

• Residents in the nearby Riverdale Subdivision; 

• Sport fishermen that frequent the fishing hole under U.S. Highway 90, 

and sloughs and some of the abandone~ sand ~'\in the area; and 

• Harris County Precinct 2 maintenance personne~~ 

. \ 
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The pathways by which these people may become exposed to the contamination are: 

1. 

2. 

3. 

Cons1111ption of contaminated ground water; _ _ _ :.[ • 

Ingestion of contaminated aquatic species and plants; and ~,,,,-0,, 
Direct contact with contaminated soils and surface water. I l e,5 · . 
. ~d ... 

Of the pathways, the first is probably the most significant. Unlike th~ · 1ast 

two, groundwater contamination has the potential to increase and spread outward 

unhindered with time. This movement will occur as long as a sufficient 

concentration of the contaminant mass remains within the French Limited site, 

·. and could eventually (as it has in the past) result in contamination of the ,' . 

drinking water supply for local residents. 

j 
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The French Limited site consists of an abandoned waste iJDpoundment located on a 

22.5-a~re tract approximately two_ miles southwest of Crosby, Texas. The site 

is in Harris County, 20 miles east-northeast of Houst~n. in the floodplain· of .. "") _ 
the San Jacinto River (see Figure 2-1). The French Limited site is about '] <...,., • 

16 miles northwest of Galveston Bay. • ~.JP";vf "t) • - I" ~l ct',.r1_,~ . : ti' - o ~ 
,( ,-Jt · ._ 1.fP .,ti0 

2.2. SITE HISTORY .l 'I ,. 

The site received about 100,000 barrels of industrial waste per year, for six~ . :A:Jf" 
. --~between 1966 ~d 1972. The majority of this waste was disposed of in,~n 

unlined pit approximately 8 acres in size. Water in the pit· had a pH of 2.3ion 

· .. February 1, 197f, and contained 550° parts per million (ppm) iron (dissolved);. 

1,400 ppn chlorides, and over 8,000 ppn total dissolved solids.. Three monitor 

wells installed by French Limited near the pit (reported to be 17 to 28 feet 

deep). contained total dissolved solids ranging from 1,060 to 2,150 ppm. The. 

locations of these wells are unknown. Residential wells in.and around the 

Riverdale Subdivision contained total dissolved solids ranging from 87 to •· 

.. 
381 ppm (Public Hearing Record, February 22, 1971). Prior to this Public ,. 
Bearing, area residents had complained for some time about tastes and odors in 

. i 

their well water. Many residents were hauling in drinking and domestic water 

supplies. The property was deeded to the State of Texas following extensive i 

litigations arid French Limited' s final bankruptcy .in 1973. 

· The site has been flooded by the San Jacinto River in 1969, 1973, 1979, 

· May 1983. The flood of 1973 flushed some contaminated water out of the pit 

without any complaints of damage to the downs·tream ecology. The flood of._ 

April. 1979, caused a -breach in the northern dike of the pit, providing an 

avenue for the discharge_ of contaminated sludges into the adjacent swamp n 

of the pit. ·The May 1983 flood occurred after the sampling for the investiga-

tion described in. this report was performed. The berms around the main waste 
,· 

pit were inundated -with approximately 2 feet of water. A previously-installed 

oil boom, fencing and vegetation along the berm helped to contain the floating 

oily residues, and very little appeared to have escaped the main pit area. • 
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Figure ~-1 
FRENCH LIMITED SITE 
LOCATION 

HOUSTON 
INTERCONTINENTAL 

AIRPORT 

~ 
OSBY 

r-, 
--• I ,•, v·-----, (, . 

2 4 6 8 10 MILES 
- - -- - --

FRENCH LIMITED SITE 

Prepared for: 
TEXAS DEPARTMENT OF WATER 

RESOURCES 

mn/ese/m; 
DATE: JUNE. 198-' PROJECT N0.1633-20-001 
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Preliminary remedial actions have been taken since the 1979 flood to repair the 

dike· which was breached and to prevent further discharge of contaminants. A 

limited effort was completed in 1982 to collect and remove scum and floating 

oily residues from the swampy area north of the dike. A portion of these 

floating oily residues was left contained behind a floating boom at the west 

end o_f the main pit. Following -the flood of May 1983, these floating oily 

residues behind the boom were removed from the site by the USEPA to reduce 

risks during future floods. 

Sampling and inspection of the French Limited main pit in June 1976 revealed· 

that water was at a pH of about 7.5, and TOC averaged about 116 ppm. Sludge~ 

-in the.water of the pit exceeded 2 feet in depth, and contained 1,066-ppm to~al

organic carbo~ (TOC) and 10,464 ppm zinc (TDWR Memorandu~, July 9, 197~ 
.. ·. ,· . . .. . I 

Harris County Pollution Control Board collected data in 1979 which -indicated; 

that_ the water quality in shallow residential wells near the site had improved 

considerably since 1971 (TDWR Memorandum, December 11, 1979) · ---.... ~-;..,J,,.J~ 
-~I ~ I ,.,J 

. &.,/).{'eot J t>", 

In December 1982, the Texas Department of Water Resources contracted with the ,. 
LAN/ESE/HI.A teen to perform a remedial investigation and feasibility study of 

. the French Limited site. 

2. 3 -- ENVIRONMENTAL SETrING OVERVIEW 

-·- The site lies about 10 feet above mean sea level and is about one mile east of ~~:Sh 4-

the -San Jacinto River. The surface drainage is southwest to the. San Jacinto_ ji~ t,,,>,"ft, 

· liver. · The soils are made up of sanda to a depth of approximatel 65 t and -~e::;; 
clays from 65 to 125 feet. A deep aquifer exists in a confined sand stratum r,- 2-

belO'IJ a depth of 125 feet. 'l.'he Upper Water-Bearing ~ne beneath the site 

resides :near surface in the shallow sandsy-The prev 1 g water sur 

pit appears to conform to the water table in this Upper Water-Bearing 

·Zone •. 

Forest ·canopy vegetation.-of this area consists of loblolly pine, slash pine, 

_ ~ater oak, willow o,k;;i.m, green ash, cottonwood, sweetguin, and in the wetter 

areas bald cypre_,s~, 'l'he -dominant plant on site is sesban, a leguminous shrub 

which is common/in disturbed wet areas of the region. 
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Deer and small mammals, such as-cottontail rabbit; skunk, fox, raccoon and 

opossum are common. Harris County is a wintering place for geese, ducks, 

egrets, herons, rails, coots, gallinules, and other migratory birds. 

Land use in the county is divided between cropland, pasture, and range 

10 

(40 percent); forest (15 percent), with most of the remaining area being urban. 

Rice, grain sorghum, corn, cotton, beef cattle, and timber are the principal 

agricultural products, and oil refining is the chief industry. Barris Count~ 
I 

is. also one of the nation's leading producer of chemicals, fertilizers, and 

insecticides. Galveston Bay supports commercial fishing and .shellfish harvesting. 
' ' 

.2.4 OBJECTIVES 

The work program for the French Limited site was structured into two phases:; 

investigation of .site conditions (Phase I); and, if appropriate, evaluation of 
e~ine~ring feasibility of site control measures (Phase II). '!'be purpose an4 

objectives of the site investigation were to characterize the site in terms of: 

1. waste materials present, 

2. magnitude and extent of contamination, 

3. rate-and direction of waste migration, 

4. target receptors, and 

- 5. site geology and hydrology. 

The objective of the feasibility study are to develop and evaluate alternative 

. remedial measures considering technical feasibility, economic factors, 

env_ironinental impacts, regulatory constraints and timeliness- of completion. 

This report discusses the investigation of s_ite conditions conducted during 

·Phase I. Two field sampling and analysis· periods are covered by this report. 

The first intensive field investigation occurred in April 1983, when ground and 

surface waters as well as sludges, sediments, soils, and fish tissue were 

studied. This sampling was •~pplemented by further detailed sampling in 

. November 1983. Air moni~oring with an RNU photoionization detector at the 

·beginning Phase I indicated very low;to undetectable levels of volatile 

air around the French Limited site. On this basis~ further air 

were not utilized to characterize '?he site. 
'e"' 

' ~, ., \ 

~"'y 



(b) (6)

(b) (6)

u 
u 
u 
i l 
l.J 

u 
• j u 

L 
u 
u 
u 
lJ 
u 
Ll 
u 
L 
I I 

L 

u 

. lJ 

I 

067194 

3.0 ENVIRONMENTAL SETTING 

3.1 · SITE LAYOtrl' 
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.The French Limited site is located immediately east of the intersection of 

U.S. Highway 90 and Gulf Pump Road, southwest of Crosby, Texas and east of 

Barrett, Texas. The triangular site comprises 22.481 acres out of the Humphrey 

Jackson Labor Survey, Abstract 37 (see Figure 3-1). It is bordered on.the 

south by Gulf Pump Road, on the northwest by U.S. Highway 90, and on the east 

by a 17.96-acre tract owned by 

.The predominant feature on the site is an approximately 8-scre pit completely 

surrounded by an earthen dike. A small pit lies east of the main pit, and 

· .iloughs and swampy areas are located west, north, and east surrounding the pit. 

The most prominent of the smaller pits is the one due east of the site and the 

borrow pit north of the site under U.S. Highway 90. Two entrances off Gulf 

Pump Road pr9vide access to a dirt road which rings approximately 

three-quarters of the main pit. Access to the north side of the main pit is fby 

. means of this road. 

:The area immediately surrounding the site is largely undeveloped with numerous 

abandoned sand pits and large swampy areas. The Riverdale Subdivision lies to 

· the southwest of the site across Gulf Pump Road. The subdivision consists of 
," .-

.. acreage lots with residential housing. Adjacent to the Riverdale Subdivision 

to the east is a pipe storage yard located on an unimproved 36.919-acre tract 

out of the Reuben White Survey, Abstract 84 and owned by William Waitkus. 

Adjacent to the pipe storage yard due south of the main waste pit is a pit or 

pond approximately 3 acres in size. The remaining tracts of land south of Gulf 

·Pump ltoad are u~de~eloped with brushy vegetation, and. intermittent swampy areas 

-predominate. · The .east side of the site -is largely dense wo_ods with 

intermittent swampy areas,. garbage dumps, and some abandoned sand pits~ North. 

of the site, across U.S. Highway 90 the property is undeveloped~ densely 

wooded,· and swampy. · 'Ibis tract of land, 344. 71 acres out of the Humphrey 

.Jackson Labor Survey, Abstract 37 is owned by Debois, Inc. with -

acting as Trustee • 
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An aerial photograph of the French Limited site vicinity is shown in 

Appendix A. A boundary and topographic map is also included in Appendix A. 

3.2 TOPOGRAPHY 

The topography of the site and the surrounding area was analyzed using aerial 

photograph's, USGS topographic maps and the Environmental Geologic Atlas of the 

Texas·Coastal Zone-..:11Galveston-Houston Area," issued by the 

Economic Geology~ This analysis was supplemented by ground 

.,.,--:hw \~o~t' 
The area surrounding the site contains three distinc 

Texas Bureau of 

reconnaissance • 

topographic ; 

:zones, each having different geological condit-ions 

different environmental and biological assemblage 

. i-
1 ightly 

The three 

zones are simply a manifestation of the natural grountlil--..lUD~1c-e and 

its relationship to the fluvial system of the nearby San Jacinto River. 

The natural zones have been significantly influenced by man-made features and 

structures. Dominant man-made topographic features such as- roadbeds, drainage 

ditches, sand quarry pits, and 

ground surface and altered the 

in the vicinity of the site. 

indiscriminant dumping have changed the natur~l 

natural hydrological and biological conditions 

~"6ul J ~,e .s:lw~"' o,J 
7-,,:9,,..;~ ...,::)1 ~1'1::ir'j,~~' 

Zone I-_-Zone I_ consists of the river floodplain that extends from the 
' · San Jacinto River to approximately 800 feet east of the main waste pit. The: 

.natural ground_ surface in the area varies from a high of·approximately.Elevation 

25 feet msl (Elevations ·refer to Mean Sea Level Datum, 1963 Survey) in Riverdale 

subdivision to a low in the site area of approximately Elevation 10 feet. This 

zone bas developed. through deposition from natural flooding and overbanking of 

the river. Drainage is generally poor, and the area is flood prone. 

At the time :of the -aerial survey (March 1983), the water surface in the slough 

north of the main waste pit was at Elevation 9.7 feet, and the water surface in 

the main pit ·was at Elevation 10.6 feet. 

Man-made features at the site are the most distinguishing topographic features 

of this zone. The main pit, with a water surface elevation of 10.6 feet, is 
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Figure 3-2 
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enclosed by a dike ranging in elevation from 13.9 to 17.4 feet. North of the 

pit, the road bed of U.S. Highway 90 ranges from tle~ation 25.4 to 26.8 feet. 

South of the main pit is Gulf Pump Road which ranges from Elevation 12.3 to 

17.2 feet. East.of the site, Gulf Pump Road rises to an elevation of nearly 

40 feet. 

. Another·man-made _topographic feature is the indiscriminant refuse ·dump along 

both side~ of Gulf Pump Road southeast of the main pit that ranges in Elevation 

from 9. 7 to 18.-6 feet. 

Zone II--A transition zone occurs from the edge of the floodplain to the_higher 

grasslands j~st west of the City of Barrett. This transition eone is slight:ly 

_·slopec!,: rising from Elevation 10 feet to approximately Ele~ation 45 feet ov~r _a . 

· l,OOO~foot ~istance. This zone is heavily wooded with mixed pine and hardwood. 

:Although some of this .zone contains marsh-like conditions typical of Zone I,_ it 

· is mostly well-drained and slightly sloped. Surface soils consist of clay and 

sand. 

·_ Zone III-.;.l'rom just west of Barrett to the Cedar Bayou Basin• to the east, the 

-area· is generally flat prairie uplands with elevations ranging from 45 to 

. SS feet. These are mostly cultivated lands. Uncultivated areas are overgrown 

by ~atural_ occurrences of native grasses, cactus, mesquite. huisache,. and 

hacltberry •. Geologically this zone is classified as interdistributary clays 

· with belts of-distributary and fluvial sands and silts. 

:3.3 'GEOLOGY 

3.3.1 Regional Geology 

The .French Limited site is in th~ Coastal Plain Region, which consists of 

. 'sedime~tary>material~·deposited by formerly and presently active geologic 

process~s-in deltaic, alluvial, eolian dune, bay-estuarine, and 

barrier-island-shoreline systems (see Figure 3-3). The Southeast Texas portion 

of the Coastal· Plain is underlain by a thick mass. of sediments. (in· excess of 

. 30~000 feet)' that are· ·now slightly inclined downward toward .the Gulf; upper 
- .- , ·.- . 

sections have been.considerably eroded. Successively older geologic formations 

crop out progressively farther inland from the coast line. 
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The deposits.of the Southeast Texas Coastal Plain belong chiefly to the 

Tertiary Period (70 mi11ioh to 3 million years old); to. the Pleistocene 

(3 million to 0.2 million years old) and to the Holocene (0.2 million years old 

to present) epochs. Holocene deposits in the site area consists of river 

alluvium. The Holocene deposits are underlain by the differentiated formations 

: (Bea.unont, ·Montgomery, Bentley and Willis) of the Pleistocene epoch, which 

fo~S a ~ery smooth, gently seaward tilted_ plain. The near surface formation 
. . 

is ttie Beaumont consisting of clays with interbedded silts and sands which have 

been:deposited by river deltas and floodplains. Subsequent to ·their 

deposition, the soils.were desiccated wen the sea levels were much lower than 

-t~ey are now~ Consequently, the soils are overconsolidated, generally have 

high-strengths and typically have a blocky secondary structure with some 

slickensides. 

'l'he low relief that characterizes the Coastal Plain is occasionally disrupted 

by _entrenched streams. These include cut channels across the plain that are 

actively growing through headward erosion. 

The Houston area is located in a Seismic Zone O according to the Uniform 

Building Code. The primary geologic hazards in the area are subsidence 

caused ~y_deep groundwater withdrawal and related ground faulting. Ground 

faults _i~ the Houston area are generally inclined 60 to 75 degrees from the 

horizontal, extend downward for thousands of feet, and are roughly parallel to 

the coast.· Based upon a review of available data sources, no knowri faults pass 

through the site area. 

Maximum subsidence in the Houston area has exceeded 8 feet over the last 

75 years. Based on elevation corrections ot'USGS Bench Mark D690, 

approximately 4,000 feet west of the site, the site subsided 0.93 feet between 

1963:and 1973 and 0.32 feet between 1973 and 1978. /~l. 

Elevations presented in this text are based on the 1963 datum. For a rough 
' . 

approximation of the 1983 elevations, subtract 1.5 feet from the 1963 

elevation. 
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The French Limited site ii in the San Jacinto alluvial valley on the east side 

of the river. There are remnants 

(Deweyville Formation) at the surfac 

..11-ed:isreiie""-elluvia 1 deposits 

nd beneath the site area. 

Most of the surficial deposits in tlic-..ili-l,,li,e. later Holocene . 

(Recent) alluviun. '!be alluvium has been deposited in a channel incised in the 

Pleistocene Beaumont Formation. 

As the river meander gradually moves across the valley, it erodes older 

deposits on the outside of the bend and deposits predominantly sandy materia~ 

on the inside of the bend (point bar deposits). Eventually, the meander 

doubles back on itself and the river takes a direct path, cutting off the 

meander which then becomes an oxbow lake. During times of flood, the lake ,. 
fills with finer material (silt and clay). As the river continues to meander. 

back and forth across the valley, the older deposits are periodically cut into 

and new alluvium is deposited adjacent to the old. This process has resulted 
f 

in the alluvial de·posita encountered at the French Limited site. Accordingly, 

by the nature of their deposition, the grain size of the deposits varies 

laterally and vertically across the site. 

The river meander eroded the Beaumont Formation to depths of 20 to 55 feet in 

the site area. '!be alluvial deposits in this upper stratum are predominantly. 

sands; however, silt and clay layers are also present. 

The Holocene alluvial deposits are underlain by the Beaumont Formation which

consists predominantly of clay with some discontinuous silt and sand tense~ 

generally less than a few feet thick. At a d~pth of approximately 125 feet 

(Elevation -110), a sand stratum is present that extends to the maximum depth 

explored during this \nvestigation (155 feet). 

The limits of the rive~eander extend approximately 800 feet east of the main 

pit beyond which the Beaumont Formation is present at the ground surface. 
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3.4 HYDROGEOLOGY 

3.4.1 Regional Hydrogeology 

FRENCH84-S.l/0613EST3.6 
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Groundwater in the Coastal Plain Region occurs under both confined and 

unconfined conditions. Shallow aquifers in alluvial valleys are important 

sources of groundwater for limited rural domestic and livestock watering 

purposes. _Wells in these aquifers are generally less than 50 feet deep~ and 

typically yield a few gallons per minute. Although most of these small· 

alluvial aquifers are unconfined, near-surface impermeable material may create 

localized -confined conditions. Recharge of the unconfined aquifers is mainly· 

from local infiltration of rainfall, runoff, and ponded water. Deeper confined· 

aquifers are the source of large volume, municipal and industrial groundwater_ 

supplies in the area. These include the Chicot, Evangeline, and Jasper 

aquifers •. The Chicot and Evangeline are the major aquifers in the area and 

··consist of interbedded sands, silt and clays. 

_ The Chicot ·aquifer system includes the uppermost coi:ifined aquifers in the area 

and generally refers to all Quaternary deposits, including the unconfined 

alluvial aquifers, the confining Beaumont clay, and the underlying Montgomery 

Formation. Bently Formation and Willis sand. The thickness of the aquifer 

increases toward the Gulf from zero at the western edge of the Quaternary 

outcr~p (80 miles from the Gulf) to over 1200 feet at the Gulf (see Figure 3...;4 
---~""'-..... _ -r . --
Pl ate £ ) • • The approximate altitude of water levels in wells c_ompleted in 

~::e:im~-Aquifer in the Spring of 1975 is presented on figure 3-5 and 

The transmissivity ranges from zero to about 20,000 ft2/day 1 with storage 

-coefficien~s ranging from 0.0004 in the confined area of the.aquifer to 0.20 in 

the northern, unconfined area (Jorgensen, 1975). 

-
The Evangeline aquifer, comprised of Pleistocene deposits, imnediately 

underlies the Chicot. It is the most important source of fresh ground water in 

the Houston metropolitan area.. Although it has a lower hydraulic conductivit__y 

than the Chicot,. the thicknesses are greater, up to about 2,000 .feet near the 

Gulf of Mexico. The approximate altitude of water levels completed in the 

Evangeline aquifer in the Spring of 1975 is presented on Figure 3-6 and 



. .-·-----

[ 

r 

[_ 

-, . . 

;, ' 

'·' 

067204 

. ~ I . -
Approximate Altit_ude of Water levels _in 

Wells Completed in the '.Chicot Ag~i'f~·r,.Spring of l975 
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~The transmissivity 

much of the area, ranging from 

to 15,000 ft2/day at the Gulf. 

is greater than that of the Chicot aquifer over 

5,000 ft2/day at the north edge of the pla_in 

Storage coefficients range from 0.0005 in the 

southern confined area to 0.20 in the northern unconfined area (Jorgensen, 

197S). 

The Evageli.J!e aquifer is underlain by the Burkeville confining layer of the 
"e'"' 

Tertiary Flemming Formation. Below the Burkeville is the Jasper aquifer. 

Groundwater withdrawal in the region dates back to about 1890. During the ~ast 

century, pumping of large quantities of water has caused significant decline·s 

of up to 400 and 500 feet in the lower Chicot and Evangeline aquifers, ; . 
' 

respectively. 

Recharge of the confined aquifers results primarily from direct. infiltration' .in 
;. 

the aquifer outcrop ·areas. Only minor vertical recharge occurs tb.J:.9_ug:ti the : 

~nfining beds overlying the aquifers. 

~ J.,.,,,1 /S ~ J f,,.-,.,.-.L,/'4!1 J,'°'!1"S1'0 !J.L 1.)~ 
~ ,we /j ...stoy..io k>"' .-..,d~o-.J I~ rli1,1 P"~u 

The Harris-Galveston Coastal Subsidence District iaent1f1es sixt•een water wef ls 

within approximately 2 miles of the French Limited site. 1$ 
\------,r?--~! 

presented on Table 3-1 and· their locations are shown on Figure -8 'lbe 

minimum depth to the first screen interval for these wells is 200 · feet. The; 

closest major water well to the French Limited site is approzimJ.ely 3,000 f~et 

southeast of the site, and is the one mentioned earlier thatt• screened at 

200 feet. Figures 3-5 and 3-6 show four additional wells scr ned from 250 to 

300 feet that are iumed iately downgrad ient of the site. f 1 • 11J 
hD At-torP,,,j 

in#- -Ii',-.,,,, 
3.4.2 Local Hydrogeology ,Hc,.r1ts-61A./v-e.shn,, 

~Tw~ui~are present within the 155~foot depth investigated for _this 

· report: the Upper~ consisting of Holocene alluvial deposits, and the 

Lower A~consisting of a sand layer approximately 50 feet thick at a depth 

of approximately 125 feet. The two aquifers are hydraulically separated by 

approximately 75 feet of Pleistocene sediments consisting predominantly of 

are considered a· part of the Chicot aquifer 



#Mlr/4 Table 3-1. Area Pmpirg W!lls 
' ,e 

W!ll. . - State .., 
No. 0«1ers Nmne M!ll tb. Iatib.ide Iorgitme 

3<B2 \bffl'lan:i Enterprises, Inc:. 65-16-2 0 2952 0 95 415 

1148 St. Regis CorporatimNe..spcL\t 65-16-1 0 295213 95 544 

1144 St. R!gis OJrporationNE?M!print 65-16-1 0 295216 95 6 5 

2343 Ban-is Comty, M.U.D. 50 65-16-2 0 295216 95 3«> 

2:1.5 Harris 0:Junty, M.U.D. SO 65-16-2 O 295216 95 340 

1147 St. Regis Ccrporaticn-Newsprint 65-16-1 O 295226 95 625 

30,9 Barris 0:Junty, M.U.D. SO 65-16-2 O 295226 95 32> 

2344 Harris 0:ulty, M.U.D. 50 65-16-2 0 295229 95 :JtS 

1151 St. ~is Paper 0:>.-sout:hlanl Division 65- &-7 S 295237 95 629 

2920 Harris 0:ulty, M.U.D. 50 65- 8-8 0 295238 95 3'.3 

2281 St. Clair, George N. 65- &-7 0 2953 9 95 636 

3003 E!xm Cb!t>any, U.S.A. 65- 8-8 0 295316 95 339 

2252 Ck'osby M.U.D.· 65- &-8 0 295319. 95 359 

3565 Cmsby M.U.D. 6~ 8-8 0 295319 9S 359 ... 
rx,7 Ck'osby I.S.D. 65-HO 295350 ·. 95 359 

171J2 Harris <bunty, M.U.D. 19 6~ &-815 2954 2 95 454 

'lOl'AL 

e~-~ ,~,) -
ll!pth 

Eleva- Casing to 1st 
tmn Dimetet- Screen 

45 8 0 

26 ~ 0 

45 24 858 

47 8 264 

47 6 2jl 

46 ~ 818 

47 4 

47 4 252 

47 8 238 

47 8 200 

25 4 

50 4 

47 6 

46 10 400 

lfiJ 4 3'48 

35 20 810 

r-- c-· r:- r:- .._ __ 
fRENCJW+-S.5/0613rlB3-l. l 

·- ·o 
0:, 
~ 
ro 
0 
~ 

Total Yest' Approx. 
D!pth Drilled 82 ~ 

315 1956 27925000. 
17li0 1966 431414286. 

1593 1966 431414286. 

283 1970 451%00). ,., -

282 1956 o. 
1568 1966 431414286. 

1979 o. 
273 1953 o. 
330 1965 o. 
500 19n 45196000. 

232 1970 o. 
19 O o. 

250 1955 2j425600. 

500 1~ 2642$00. 

368 1974 o. 
1455 1973 9!.l>SOOO. 

1559n6057. 

• 

,· 

I 
j 

, I 
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In tl\e site area, the Upper Aquifer extends from the ground surface to a 

maximum depth of 55 feet (Elevation -40 feet). The San Jacinto River Valley, 

'Which contains the Upper Aquifer, is approximately 2.5 miles wide in the site 

vicinity •. The· alluvial deposits consist primarily of fine to medium sands; · 

however, discontinuous silt and clay layers are also present. Because of th~se 

discontinuous silt and clay layers, the Upper Aquifer, 'Which is generally 

unconfinedE•v~ lo:%areas where confined conditions ezis~ 

Groundwater levels in the Upper Aquifer iri the site area are generally at/or i t)., 
near the ground surface with elevations ranging from approximately 7 to ;,: . ..(~ 

14 feet. In several areas, ~e groundwater level coincides with the water . L.t',. 3/ 
level in the numerous ponds, pits and marshes in the areas. Based on wat;;, ;-:::,r\t~\~ 
levels recorded in monitoring wells at the site during 1983 and 1984, · the J; ·, ,tJ~ 
groundwater level is relatively constant with fluctuations of only a few feet. nJ 

~ ';?'2 2 . . . . "~ 
The b,Eraulic gradient in the Upper Aquifer ini:be sU~ a~ei 1s f~y F/,J-,· . .., 
flat, on rder of 0.001 feet/feet to the north and southwest. Locally, ~,..,_, 

gradient be distances, ii 6;LJ l< 
sand pits,; "'v.-(,f, ,;,/ 

The largest hydraulic gradient observed is between t~e r ~ J 

abrupt changes in 

hillsides and creeks. 

round surface s 

. 1'"' •--,, 1 
main pit and the slough to the north, which is on the order of 0.06 feet/feet.' •. r,.,i..._,.;_. 

is under artesian conditions~with piezometric sur ac at} 

approximately Elevation -t,7 feet. This level s approximately 81 feet below f. 
the ground surface and 46 feet above the top of the Lower Aquifer. Based on L 

_thickness of the clay_ separating the two aquifers and the large differenc~ 

in water levels, it appears that the two aquifers are hydraulically separated_. 

Th_e gradient appears to be on the order of 0.001 feet/feet toward the south. 

Beneath the site, the remainder of the Chicot aquifer is about 400 feet thick~· 

extending to approximatelr Elevation -500 feet and displays an average 

transmissivity of about· 3~ 300 ft2/day (Jorgensen, 1975). The p'iezometric 

surface of the confined unit near the base of the aquifer b~neath-the site was 
I 

about 100 feet below mean sea level in 1975 (see Plate E2). -
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The Evangeline aquifer is about.1,500 feet thick beneath the site, with a 
transmissivity of about 8,000 ft2/day. UI:.:Ut-c::C::tn,iieath the 

site area was about Elevation -250 feet 

Piezometric levels in the deep confined aquifers beneath the site declined 

about 150 feet in the Chicot and 250 feet in the Evangeline between 1890 and ·.· ? ? 
~ 

1910 (Jorgensen, 191s>. (2 J;lu""t.;,. t O. i,J. r; /W. . 
------ \ \)e-f . . 3.5 SURFACE WATER. . · . 

The French Limited site experiences approximately 50 inches of rain per year• 

with the greatest seasonal rainfall occurring during the sumner months. 

Precipitation only pightly exceeds evaporation. Ho-' /IW'-'h, ?---
. The general surface water flow pattern in the area is southwest toward the 

San Jacinto River. The drainage of the site and adjacent ·areas ,is poor and 

generally dominated by man-made features such as roads, ditches,· culverts, 

berms, pits, and garbage dumps or fill areas. The main waste pit and the east r-- r 
pit (see Figure 3-8) are bermed with no regularly flowing outle ~h~,.1 

e pit, however, does ave an overflO{J which discharges direc D,~,~-
fishing hole under U.S. Hi hwa he overflow was installed to prevent 

overtopping of the berms around the pit during heavy rains, and only flows 

under those conditions. 

The fishing hole beneath the U.S. Highway 90 bridge drains northward and then 

to the west along the north side of U.S. Highway _90. Flow passes through a · 

series of marshes and culverts, just north of U.S. Highway 90, eventually 

reaching the San Jacinto River some 6,000 feet to the west. The marsh area 

east of the French Limited main pit is also in this d_rainage area. Much of the 

· Sikes Disposal Pits lite also drains into· this same watershed. . . .,tsJ.4 .. //~ .,,/-,. ,1,,.,,,, -• ;r:.~ -~ / 
· . . 7"' 6 Ji.-J" or- ~ plJ I 

· The abandoned sand pit so,uth of the site drains into a chfuel which enters ~ .sri"w"" 
Ricket·t Lake some 4,800 f,eet to the southwest. c ett Lake is shown in 

Figu~e 3-2. e creek is the main natural drainageway for the area and likely 

influences the near-surface groundwater flow pattern. 
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The San Jacinto River south of the 

influences from Galveston Bay. This reach of the 

1 
' FRENCH84-S.l/O613ESTJ.1O 
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under the tidal 

contact and noncontact water-oriented recreation, as the -propagation of 

fish and wildlife. This reach is not used as a domestic w er supply (Texas 

Surface Water Quality Standards, amended 1981). 

The flood of Hay 22-24, 1983 afforded the opportunity to he site during 

flooding conditions. Figure 3-9 shows the flow patterns o served the afternoon,,,.---~-

of May 23 __ and mor~ing of. May 24. The flood peaked the evening of May 23 and~ i, ~,r 

was approximately 2 feet above the b m (16 feet above msl) s rrounding t e: -If;:!....;/ 
main waste pit at that time. The lO(ry oo e evation in the French --... ___ . _ ) 

Limited site vicinity is 28 ~eet above ID$l. (See ~ If: - dl,Ae 1/evah~ -~)~ 
. · · . . . . }3,'l'J _, fr> n.:➔ I 

In ad~itio~ to the May 1983 event ~he site has flooded in 1969, 1973,. and_ 19?9• ~ 

The potential for waste and contaminated surface water transport during·flood .flioif 
events is great. During and shortly after the active years of this site's 

operation, the contami~ant migration caused by flooding was likely greater due 

· to.higher suspended solids, more liquid wastes, large amounts of floating 

·sludges and higher waste concentrations in the main waste pit waters. Past . :n ? 
flood events have regularly flooded the residences ,in the Riverdale J,~/:}.- • 
Subdivision. At this time, the subdivision does not appear to be ~mnediately ~ ~?, 

l..oD d°"'1lstream of the French ,Limited site, but area residents report that after ·. '\O( 

several of the past floods sludges were transported into the subdivision and 

renained when the flood waters receded. During the May 1983 flood, small 

quantities of the floating oily residue were transported southward across Gulf 
.. ' ... 

t>ump Ro ad. -i..,....,~ · ~,M.~-J ,~ 

3.6 AREA LAND USE/POPULATION 

The .Fr.ench Limited site is approximately one mile south of Crosby, Texas and ___ JpJtJ:r-
one-half mile east of Barrett, Texas. The combined population of th 

Crosby/Barrett area is ap:proximately 5,250 based on the 19 The two 

towns.serve as small communities to the greater Houston area~ with many of the 

inhabitants working for the industries around the Houston Ship Channel. 

The Crosby/Barrett area is primarily residential with some commercfal 

businesses and some sand mining operations along the San Jacinto River and its. 
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tributaries. Some farming also occurs in the outlying areas. Approximately 

two miles west of the site, on the western bank of the San Jacinto River, 

St. Regis operates a pulp/paper mill. 

The area around the French Limited site is primarily undeveloped, densely 

wooded_ land_-with large intermittent swampy areas. The area contains many 

aba~do~ed sand .pits which are frequented by area sport fishermen. Southwest of 

the· site is the Riverdale Subdivi!lion (see Figure 3-1) with a residential 

_ popula~_ion· 
0

of less than a hundred peQple. Adjacent to, the subdivision is an_ .J,dn (
1 active pipe storage y_ard. on land that was a landfill operated by Barris 'oF" 

County in the late 1960 1 1. Gulf Pump Road which borders the site on the south 

shows -evidence of illegal garbage dumping along the roadside ditches. 

Approximately one mile west of the site along the San Jacinto River and 

.- one-half mile· north of the site along Jackson Bayou are numerous active saril 
i 

mining operations. 
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4.0 FIELD ACTIVITIES 

4.1 SOIL BORINGS 

4.1.1 Selection of Borings and Well Locations 
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This section presents data for borings and wells,installed during three field 

investigations. Dur!ng the investigations, twelve soil borings (borings with 

soil sampling) were drilled and twenty groundwater monitoring wells were 

installed. The borings ranged in depth from 2·0 to 155 feet. Two privately 

owned wells and two wells installed by TDWR were also included in the 

monitoring progran. The location of the borings and wells are presented in 

Table 4-1, on Figure 4-1 and on Plate B-1. 

4.1.2 Drilling and Soil Sampling Methods 

The borings were drilled utilizing truck and swamp buggy-mounted rotary wash i · t 
dr_illing equipnent using water obtained from a Harris Countye)ire I~ 
hydrant. Small amounts of drilling fluid additives (non-organic bentonite 

derivatives) were used in boring B002/GW02, B003/GW03, B005/GW05 and _GW12°- . 

through GW25 to prevent the borings from collapsing. '"2...- ,.J,u-i,\Jt 'SJ ~• . .. 

Borings BOO! through B012 were logged during the drilling operations, and 

samples of the subsurface soils were obtained for visual classification and 

laboratory testing. Soil samples were taken at 5-foot intervals to a depth 

. 100 feet and at 10-foot intervals thereafter. In boring GW12, samples were 

taken at 10-foot intervals for the depth of the boring. Soil samples were 

obtained using a Shelby Tube sampler and various split spoon samplers. The 

samplers and sampling methods are described on Plate BS in Appendix B. Wells 

GWll, and GW13 through GW22 were logged from cuttings and drilling rates_ 

attained during the drilling process. "2.- cr;tf,~~ fc iuJ,w J,:J/,~ ,. rr'l ,.;,.-u,,,;..~? 

Soils were classified in accordance with the Unified Soil Classification System 

presented on Plate BS. A graphical representation of the subsurface strata 

encountered in each boring is presented on the L~g of Borings in Appendix B. 

To aid in identifying contaminated soil samples, a photoionization detection 

(PID) meter was used during the drilling of BOO! through BOll. The meter 
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c,,v< J~p¼-c.> '~ ~b\:'::;) 
Table 4-1. Boring/Well Location and Site Selection Rationale 

Boring/Well 
Number Location/Rationale 

B001/GWOl 37-~ * Background shallow boring/well upgradient (east) of 
French Limited • 

B9Q2/GW02 tU:, 70 Deep boring/well south of Gulf Pump Road, downgradien~ 
of French Limited. 

B003/GW03 /3-1, 

B004/GW04 /6,g 

B005/GW05 /2,.I:, 

B0,06/GW06, fJ,i/ 

8007 
BOOS 
B009 

·BOlO 
BOIL· 

GW07 

GW08 

GW09 

GWlQ 

GWll 

,~ 
/Sf/ 
,~,"J 

/(),' 
11-1 

J?,5 

5~' 

41)' 

'JO 

/51 

55' 
5D 
sq 

3~ 
'It> 

Z-4--

Shallow boring/well south of Gulf Pump Road, down
gradient of French Limited, east of GW02. . ( '+- bL . t ... ~ 

Shallow' boring/well potentially downgradient from 
French Limited. 

; . J._...,.,1 ,.Jk• 

n b•t'--
... .e.. . .. ,,.::t 

Shallow bor~~/well north -~g\iw~or. thwe. ii~;; 
of French L1m1ted, potent1 y downgradient. · 7' ; ,...~ _, - . 
Deep boring/well adjacent to existing EPA we1.l (GW08): 
southeast of main lagoon •. 

/Paauow borings to clay stratum along southern Fren~h. : 
Limited boundary to define soil characteristics along· 
potential slurry wall alignment. · 

Shallow borings to clay stratum along eastern boundary 
to define soils along potential slurry wall alignment.:. 

Shallow well adjacent to deep well. GW02, forming a 
piezometer cluster potentially downgradient ~f French 
Limited and upgradient of Riverdale Subdivision. · 

Existing~~ well southeast of main lagoon. 

Existing TDWR well southwest of main lagoon. 

Groundwater sample from shallow residence well in 
southern half of Riverdale. 

Groundwater sample from shall9W residence well in 
northern half of Riverdale. "'Tv.. l ~ c.,..,,-e l( do-ec:;. ~ 

~ p ~r ~ b~ f',J ~ f2 i v--er d°' /,e SI'\ b 
; di V 1 ~ ,· 0 /V , 
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Table 4-1. Boring/Well Lbcation and Site Selection Rationale 
(Continued, Page 2 of 3) 

Boring/Wel~ 
Number 

· · November 1983 

~ "ll.W· 
B012/GW12 JI,{" /r;! 

GW13 //,ft; tf 

GW14 7-~ 25 

GWlS /3,f j.4-' 

GW16 hs is" 

GW1_7 /(,ll 1,{ 

. GW18 13s· i~ 

GW19 14,(, t?h 

GW20 ? i~ 

GW21 Ii, t u 

GW22, 132- is 

LG-1 thru-
LG-6 

t 4-. 

Location/Rationale 

Deep boring/well north of U.S. Highway 90 ~nd the main 
lagoon. -::::::==;z_ . ; 

Shallow well d~ie:;)f French Limited lite 
forming a piezometer cluster with GW12.' · · 

Shallow well n~I.Q----.u....Q.a~.ighway 90 and :main lagoo~ 
potential downgradient. 

Shallow ::;..;~..r.:f"._-fJ:--4:--- Highway 90 and main lagoon;, 
potentia 

Shall :::;.:~F.;;;~~~ Highway 90 and main lagoon;· 
potent 

Highway 90 · and west of 
ma in lagoon. 

Shallow well in northern section of Riverdale . 
Subdivision to check for1ocal cone of depr_esaio~. 

Shallow well east of Riverdale Subdivision and. south 
of Gulf Pump Road. -

Shallow well south of:~ulf Pump Road, downgradient of 
main lagoon. 

Shallow well south of Gulf Pump Road. downgradient of 
main lagoon. 

Shallow well south of Gulf Pump Road, downgi-adient of 
main pit. 

levels in 
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Table 4-1. Boring/Weli i~ation and Site Selectioh ~~tionale 
(Continued, Page 3 of 3) 

Boring/Well 
·. Number , · Location/Rationale 

. April 1984 

GW23 

GW24 

GW25 

Shallow well at southwest corner of landfill. 

Shallow well south of landfill. 

Deep well south of main pit replacing GW06. 

Note: BO --.indicates soil boring with soil sampling. 
GW -- indicates groundwater monitoring well. 
BO/GW -- indicates soil boring converted to monitoring well. 
LG -- indicates staff gauge in ponds. 
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detecti, volatized organics and is sensitive to leu than one-half part per r . ~ ..,,~1 

· million (ppm). The meter was used in place of the pH and specific conductance/ 

tests originally proposed in the Work Plan. The PID readings are presented tin (. M 
-------:;---~-::--:---=-=:_..------....--.;,,;· :~ t-rp '-' 

Appendix B on the Log of Borings ntaminated soils showed h1g readings; ; -7 · · ~ 
~ -::-:--._ , d--1. 

'however, not all rbdings indicative of contamination. Based on visual. 

s contaminated soil samples· were found only 

in borings immediately around the the main waste pit and in boring BOil 

, approximately 100 feet to the southeast of the main waste pit_. 
. I 

;-
t 

Borehole geophysical logs were run on borings BOOl through BOll; excluding BOOS 

arid BOlO, when the borings were completed to their full depth. The bo_ring w~s 
then _either converted to a groundwater monitoring well, as described in [ 

Section 4.2, or sealed to the ground surface with a cement/bentonite grout. 
1

. 
. . . r•. 

Soil cuttings from the borings were placed in containers, and dumped into the 
I . , . 

main waste pit so as to prevent possible surface contamination outside the. 

immediate site area. 

.4.1.3 Borehole Geophysical Logging 

The purpose of the geophysical logging was to 
~· 

provide a continuous profile· o~ ·· 
.. ' 

the subsurface strata, to complement the soil boring logs and to identify j , 
f · 

possible thin sand and clay lenses that might be missed during the drilling (. 

operations. Logging was done using Logmaster equipnent. · A :brief descriptio~ 

of each type of log and its interpretation is presented in the· following 

paragraphs. 

. . 

A resistivity and self-potential log was run in the 4-inch diameteJ: borings : 

pr_ior to reaming or grouting the bori'ng. Boring BOOS and BOiO were not logged 

Boring B003/GW03 was logg~d .· ·· because they were inacces·sible to the equipment. 

. using a natur~l gamma and a gamma-gamma density probe after .'the··well 

installed. To aid in the interpretation of the ·logs the soil log is 

· on the left side of each :plate. 

was 
present.ed 

The logs showed occasional thin sand lenses in the deeper clay layers particu-~ 

larly·in borings B002/GW02 and B006/GW06. It should also be noted that·~n·__L,

boring .BOOS and B009 (nea;r the main waste pit) the ~ Point Resistanc!:,n . . . ·. 

. the sands is lower than wuld be expected. This is possibly caused by the 

presence of inorganic con'taminants, or ionizable inorganic compounds. 
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Single Point Resistance--Single Point Resistence is a measure of the ability of 

a soil formation to conduct electric current thro~gh. fluid-saturated pore. 

spaces (resistivity is the inverse of conductivity). At a given temperature, 

the resistivity of a formation is a function of the geometry of interconnected 

pore space~, the percentage of fluid saturation, and ion concentration of th_e 

pore· fluid. Clay-domina~ed formations have low resistivities because ~re 

waters are subject to desorption of exchangeable ions from clay minera_la. 

'111ese ions increase the conductivity of the pore water and ther_eby reduce th~ 

resistivity· of the formation. Sand dominated formations generally have high; 

· resistivities in cases where (l) the sand is "clean" (i.e.,_ essentially fl:'ee~ of 

clay); (2) the pore fluid is "fresh" (i.e., lov salinity), and (3) the porosity 
. ' .. . . - . ~ 

is low. The magnitudes of resistivities for sand formations are greatly . ·_ '. 

reduced .by the _introduction of even a small fraction of clay. (l~ss th~n one 
1 

· 
. . . ' . . . . . . . . ~ 

-percent of the total volume). Increasing either the porosity or the salinity 

of the pore water also lowers the formation resistivity. 

Self-Potential-~The bore~ole self-potential log is a measure-of natural dire~t 

current (DC) voltages that are generated within the borehole. Elect:rochemic•l . . 
.; Ir 

potentials are produced when there is a difference in ionic concentration"· ; 
; . 

between the borehole -fluid and the formation water. In a permeable formation~ · 

a potential forms-where the borehole fluid and formation water come in ~onta~t. 

The differences in ion mobilities within the two solutions cause an electrical 
. . I . 

charge imbalance at the contact, and this imbalance produces a potential tbaf · 
. . . : . , . ;. 

is known as the liquid junction potential. In addition,· a potential is form~d 

across a clay-sand.boundary. The clay acts as a selective membran~, rejecting 

anions but allowing cations to diffuse. The resulting charge imbalance at the 

boundary is known as the membrane potential. These two potentials are 

additive. When th~ borehole fluid is less saline than the formati~n· water, a 

negative potential is ·measured opposite a porous sand or gravel bed. A · 
' . 

positive potential can result when the borehole fluid is more saline than the• 

formation water. Potentials measured opposite clays serve as a ·baseline for · 
' 

self-pot.ential deflections. 

Natural Gamma--This log measures the natural radioactivity of the formations 

encountered ·in the borehole. Gamma radiation occurs in the high energy range 

of the electromagnetic spectrum. Nearly all gamma radiation is emitted from 
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the unstable. isotope potassium 40 which tends to concentrate in clay minerais. 

Interpretation of gamma ·intensity in terms of clay content is qualitative; a 

high gamma intensity (counts per second) indicates high clay content. (clay-rich 

soil), and low gamma intensity indicates 101,1 clay content (suggesting a sandy 

soil). 

Gamma-Gamma Density--The gamma-gamma density logging utilizes a probe 

containing an element of 125 m/c of Cesium 137 at ·the b~ttom of the probe arid 

sodium iodide crystal detectors 8.125 inches above the source. Sands.adsor~s. 

more energy than clays and therefore show a lower radiation count. On the 

E-logs graph, the plot was reversed so as to have the same direction as the. 

natural gamma readings (see Plate B-11, Appendix B). 

4. 1 .4 Physical Soil Analysis 

Soil samples from the borings were taken to HI.A's Houston laboratory for 

selected testing and storage. 'Laboratory tests were performed in order to. 

evaluate the physical properties of the site soils for use in contaminant 

transport modeling and analysis as well as for correlation with field tests. 

The tests performed-and the standards used are presented in Table 4~2. 

The test results are 1rtlfe presented on the boring logs and in Appendix C as 

described on Plate Cl. Particle size anal,Y~es are presented on Plates C2 

through Cl2. The grain size distribution range for the clean sands and silty 

sands/sandy silts are presented on Plates C2 and C3, respectively. The perc~nt 

passing the No. 200 sieve (silt fraction) is also presented on the boring 

logs. 

The Atterberg Limits (Liquid Limit and Plasticity Index) ire pres:ented on 

Plasticity Charts, Plates Cl3 through ~15, as well as on the boring logs~ · 

Specific -gravity and laboratory permea~ility results are presented on the 

boring logs. .The result& of the laboratory tests for each Formation are 

s\lllmarized on Tables 4-3, 4-4 and 4-5. 

Tables 4-3 through 4-5 presents the laboratory data on the alluvium. The 

alluvium consists of clean sands, silty sands, sandy silts and clays. "'!be 

sands are ·medium dense; their moisture contents vary between 11 and 19 percent 
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Table 4-2. ·. Physical Tests and Standards 

Test 

Moisture Content/Dry Density 

Particle Size Analysis 

Specific Gravity 

·Liquid Limit 

Plastic Limit 

Falling Bead Permeability 

' 

_ ... · •• -._,1.-.. 

Standard 

ASTM'k D-2216 

ASl'M D-422 

ASTM D-854 

AS'l'M D-423 

ASTM D-424 

Corps of Engineers 
EM-1110-2-1906 

- * American Society of Testing and Materials. 

40 



Table 4-3. Physical Tests on Clean Sands ( SP or SP,;,.SM) 

Soil Moisture Dry 
Boring Number Elevation Classification Content Density 

(ft. msl) (%) (lb/cf) 

B003/GW03 5.2 SP 

B003/GW03 0.2 SP 

B003/GW03 -9.8 SP 

B005/GW05 9.6 SP-SM 19.1 116 

B005/GW0S -5.4 SP 

B007 3.0 SP 

B007 -2.0 SP 

B007 -12.0 SP 

BOU 1.1 SP --
1-9 J 

... ~' 
' ' 

' 

-\M~ ···•.··.·•··· ..... . 

P'RENCH84-S. 3/0613RTB4-3 .1 

Par.ticle Size Analysis 
· <2ercent finer) 

#10 #40 

98 73 

88 49 

99 76 

96 63 

88 46 

91 65 

93 so 

88 46 

99 . 76 

#100 

8 

6 

21 

6 

6 

s 
5 

5 

21 

K 
#200 . (cm/sec) 

s 
4.oxio-3 

3 

9 1.1x10-3 

2 
8.0xlo-3 

4 

3 

4 

2 

Specific 
Gravity 

(g/cc) 

2.65 

2.6S 

--
.2.65 

2.65 

0 '1 en , 
...J 
N) 
l'\) 

..is. 
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Table 4-4. Physical Tests on Silty Sands (SM). and Sandy Silt~ .(ML) .. 0 
0) 
....,I ' 
N) ' 

Atterberg Particle Size Analysis i\) 

Soil Moisture Dry Limits · C2ercent finer) Specific· C1.t 
Boring Number Elevation Classification Conten.t . Density K Gravity 

(ft. md) (%) (lb/cf) LL PL #10 #40 #100 .1200 (cm/sec) (g/cc) 

' '· GW 129.3_ s:K· 11.7 97 100 100 99 47 
GW02. 4.,6 SM - 100 99· · 78 46 

B002/GW02 · -- -·~30,.4- ·• ML- ·-· --- .- -·100 100 92· - S1 2.66 
B002/GW02 -3S.4' ML -- 100 100 78 37 1.2x10-6; · 
B003/GW03 -19.8 ML 15.3 112 --
B003/GW03 -24.8 ML 19.0 101 --
B003/GW03 -34.8 ML 17.0 109 
B004/GW04. ~16~2 ML 100 100 100 96 
B006/GW06 -29.1 ML 100 100 96 59 2.7xlo-3 
B006/GW06 -79.1 ML 100 100 100 87 
B006/GW06- -129.1 SM 100 98 42 15 2.67 
BOOB 7.9 SM 100 77 33 20 2.66 
BOOB -11.9 ML -- 100 100 97 70 2.65 
B009 7.1 SM 89 58 37 34 
B009 2.9 SM 100 100 66 24 2.59 
B009 -22.1 SM 100 99 62 12 
B010 2.1 ML- -- Non-Plastic 100 100 89 . 65 
BOlO -7.9 SM - · 100 99 · 57 19 2.2x10-S 

LCM 11.7 97 -- -· 89 · .-.- 77 33 12 1.2x10-6· 2.59 

HIGH 19.0 112 ·- ·.- ·100 100 100 96 . 2. 1x10-3 2.67 

AVERAGE 15.B 105 -
.• 

...• -,....,., ... ,.,, .... -~. ~:-,~---,- -~·!''' ·•·1•,.,.: ..... :--.-.-,_· -· -,~,·•·-.... -... ,· ..... , •. ~·--•--•·•-,. .. --. ~ .... ,.._,-,--r-. ·•-- .. 
.p, 
N 
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Table 4-S. Physical Tests on Clays (CH and CL) 

Soil Moisture 
Atterberg 
Limits, 

Particle· Size Analysh 

Boring Number. Elevation Classification Content 
Dry 

Density 
(lb/cf) 

(percent finer) · Permeability Specific 
K Gravity 

B002/GW02 
. B002/GW02 

B002/GW02 
B002/GW02 
B002/GW02 
B003/GW03 
B004/GW04 
B004/GW04 
B004/G004 
BOOS/GWOS 
B006/GW06 
B00'6/GW06 
B006/GW06 
B006/GW06 
B006/GW06 
B006/GW06 
B006/~6 
8006/~06 
B007 
·B007 
B007 
BOO~ 
B009 
B009- ' 
B010 

LOW 
, HIGR 

AVERAGE 

(ft. msl) (%) LL PL #10, #40 #100 #200 (cm/sec) (g/cc) 

-S.40 
. ~1S.40 
-25.4 
-40.4 
-4S.4 
-39.8 

3.8 
-6.2 

-11.2 
-15.4 
-10.9 

5.9 
-14.l 
-34.1 
-44.1 
-59.1 
-69.1 
-89.l 
-11.0 
-21 .. 0 
-32.0 
-27.1 
15.9 

-42.l . 
· -17. 9 

~' 
CH . 
CH 
CH 
CH 
CH 
CH 
CH 
CL 
CL 
CH 
CH 
CR 
CH 
CH 
CH 
CH 
CL 
CL 
CL 
CH 
CL 
CL, 
CL 
CH 

14.5 
24.1· 
19.2 
21.6 
22.9 
26.7 
iB.l 
14.8 
16.8 
16.3 
20.1 
21.3 
34.9 
27.9 
31.3 
23.0 
23.2 
30.2 
19.3 
18.8 , 
33.2 
17.5 '· 
23.7 
'32.2 
30.6 

114 
96 

107 
98 
96 
92 

108 
112 
111 
104 
97 

100 
91 
94 
89 

101 
99 
91 

. 106 
· 106. 

86 
117 · 
90 

, 92 
90 

35 17 
69 32 

56 27 

33 17 

55 24 

56 24 

48 . 20 --
76 25 

. 29 19 
46. 19 
42 20 · 
65, 22 

100 100 

100 100 ,_ 

----
·: --

3.5x10-6 

97.2 72.6 9.6xlo-5 

·-
94.9 57.2 6.6x10-S 

.. -
1.ox10-8 

· -- , 2.sx10-7 

·'14~5. . ... 86 29 · . 17 · 100 -100 94.9 12.6 . 1·.ox10~8-
., • •e'• •• ·-34. 9.,.,.~,.., .. ,,"117;:,._,. ,. · 76··;,, .. 3f-,.,_ .. , .. 100 \ :·• 100·,• ": "97·.·2•:-57.2•" 9~6xur5- . 

24·. 7 101.5 s2·.5 24.S ---

--

0 
en 
...J 
N 
ro 
C) , 

. I 
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and their dry density between 97 and 116 pounds per cubic foot (pcf). The 

sands are generally fin~~ to medium grained and renolded permeability tests show 

vertical permeabilities on the order of 10-3 cm/sec. The alluvial clays 

are stiff to very stiff and have moisture contents that varied from 14 to 

35 percent._ The dry densities ranged from 90 to 114 pcf. The measured 

vertical permeability of, clay ranged from 10-4 to 10-6 cm/sec. 

The Beaumount clays are very stiff to hard with moisture contents between 17, 

and 33 percent, and dry densities between 89 and 107 percent. 

y plastic with measured vertical laboratory permeabilities on.the order;of 

cm/sec. · ~ I 11 
~--=-=---,--r:--.-t=-:-:--=-:-;--:t:::;-:~'Fa)1o ~¥~ ... ,f"-:;7i, u..U:· I'>'~ 

t,J ,""-. ,c;~ N or ~,., 1'7t &.I.' b ,_, ' , ..:1.-.(/ .~ : .· 
,.__ L .f ..,.//~.a.I A~ ~- r--- telll4~7, o/ . 

· . .,..,So(,I.,_ fT T- , 
The Lower Aquifer at a depth of approximately 125 feet consis,ts of a very . 

dense, fine-grained silty sand. Permeabilities in this layer are estimated ~o, 

be on the order of 10-3 cm/sec. 

4.1.5 Assessment 
' ' 

Based on the exploration ,borings, geophysical logs and physical soil tests, fhe 

subsurface soils are interpreted as follows. Within the site area and depth:of 

·. interest to the project, there are two types of soil deposits: the relativelf. 
' permeable San JacintQ River alluvium and the underlying relatively impermeabJe 

Pleistocene deposits. The vertical and later1tl · extent of the alluvium in the. 

site is shown on the subsurface profile presented on Figures 4-2 and 4~3 (al~~ 

. see Plates B-3 and B-4). The location of these profiles is shown· on Figure 4-4 

. ( also see Plate Bl). 

The meandering San Jacinto River eroded the underlying Pleistocene clay soils 

to depths of 20 to 55 feet in the site area. During the erosion process, the 

river is also filling the eroded valley with point bar, channel and overbank 

,deposits. 

As a result of this depositional envirorment, the alluvium may be characterized 

as follows: 

1. The alluvium consists predominan,tly of sand, with some silt and c~ay 

layers which have been deposited during different stages of flow from 

San Jacinto River; 
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The permeability data measured in 
t o tor wells is presented in 
table 

Water level 3/1/84 

Compl etiorr interva_l ( sand pack zone) 
of monitoring well 

GW2i: Groundwater Well 22 

BO 08 Boring 8 

J 
r 

•I 
'I 

!'· . (:. 

-30 __, 
Vl 
::c 

-40- .., 

-50 

-60 

-70 

-80 

-90 

-100 

-110 

-120 

-130 

CII 
CII .... . 
C 
0 

'.µ 

"' > 
CII 

w 

, •• _, .... -- ' ,', , .. , ••.•• :;:.:~~:;;~ < _- ': ':· ' . ' ;27'7'':'::-- '' 

lf\:./_:1 OAT JUNEi 198~-: ' PRO-~E~T NO. l6U2000I ' 

·1,,.' 
,,·;_',. 

-~:{-· ·,. 

·1.', 

,, ..... '..J' 



I -

,I:..., 

Ftgure 4-4 

\\ (S) 
\\ { 
\\ GW16 GW15 
\\ . . \ . 

-----···-···-·· ·- GW12 . E.' . 
. GW05 G 

e 

GWlO 
• 

• MONITOR WELL 
o SOIL BORING 

GW21 • 

II 
GW\9 •u 

II 

GW04& 

0 BORING AND WELL 
• LAl<EGAUGE 

. ©. 
} 10 20 H, 

10 

/ •GW23 1/ 
•GW24 

\\ \ 

-
-

Prepared ror: 
TEXAS DEPARTMENT OF WATER 

RESOURCES . 
CROSS- SECTION LOCATIONS 

FRENCH. LIMITED SITE 1911/EsE/m= 
DATE: J NE. 1984 PROJECT HO. l63l-20-001 

0 
a, 
-.I 

.N 
c.v 
0 



l 

L 
u 
u 
u 
L 
L 
L 
L 
L 
L 
lJ 
u 
L 
L 

l 
LJ 

067231 \ FRENCH84-S.2/0613ACT4.6 

48 

2. The alluvium is relatively permeable and should be considered 

continuous throughout the river valley; however, ·layers of lower 

permeable silts' and clays also exist in the deposit; 

3. The contact between the alluvium and the underlying Beamnont Formation 

---is irregular because of the meandering of the San Jacinto River; and 

4. The meas ed vertical 

order of 10-3 cm/aec. 

much larger th 

ontal pe 

the order of 10 

· "ty in the alluvial sands is on the 

Typically, the horizontal permeability is 

alluvial deposits. 

the alluvial sands is estimated to be· on 

- -
The alluvial deposits are underl ~Y Pleistocene sediments to reat dept,hs.: 

The-Beaumont Formation is the first Pletst~e deposj erlying the alluvium 

and it is predominantly clay with some discontinuous silt and Sf1?d layers. The 

clays are generally highly plastit with a stiff to very stiff consistency. The 

clays have a blocky secondary structure with occasional slickensides~ 

Sand and silt layers in the clay are typically less than a few feet thick. 

Borings 8006, BOl 2 and GW25 were drilled in the site area to the first 

significant sand layer in the Pleistocene clays. In boring B006, a very dense 

sand layer was encountered at a depth of 121 feet that extended to 

approx· _ 155 feet (bottom of boring). The sand is fine grained ·with s~e 
i 

silt. 1lities are estimated to be on t e or er o c_ m • · ._ , t . 
, I -..F ~ _,ry 

) v,..1-t-~ ~.,e ,,.,._..,,,' ~rl 4,, • 
- ,.,. "' +- . 

Based on viiual observation, odor and organic vapor readings with a · 

photoionization detector (PID) contaminated soils samples from the borings were 

observed only in the upper 25 feet and only in borings around the perimeter of 

the main waste lagoon including boring B011 to the southeast. Positive PID 

readings were noted at B006, B008', B009; BOU and GW25. Ro soil contamination 

was physically observed in the remaining borings. 

4.2 GROUNDWATER MONITORlNG WELtS 
4.2.1 Installation and Development 

Select borings were converted to groundwater monitoring wells by reaming with 
I - . 

either a 4-inch or an 8-inch diameter bit to the desired depth. Imnediately 

after reaning, a 2-inch or 4-inch diameter, threaded, flush-joint PVC casing 
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was set in the boring. The bottom portion of the casing was screened and set, 

so as to penetrate the bottom of the pervious sand stratmn. The screened 

portion was machine slotted at 0.02-inch widths and was wrapped in geotextile 

filter fabric (Fibertex, grade 150). ? 
I 

After setting the casing to the desired depth, the boring was flushed of 
. -

drilling fluids by pumping clean water down through the casing and out through· 

_ the screen and a spring-loaded check valve at tlte bottom of the casing. 

_Flushing continued until the return flow of water was free of significant 

quantities of drilling mud 

500 gallons of clean water 

used on the deeper wells. 

used 

For shallow wells, 300 lt~ 

while 600 to 800 gallons were 

After ·flushing~ the annulus of the screened casing was backfilled with a 

medium to coarse sand. After the sand backfill was placed, the remaining 

· portion of the annulus was filled with a cement/bentonite slurry. On shallow 

wells, the slurry was poured from the ground surface while on the deep wells 'it 

was pumped through a tremie pipe. Vented plastic caps were placed on the PVC 

casing, and locking 5-foot long ·metal protector casings were set around the 

wells. The protective casings were then concreted in place. Details of the 

well construction are presented on Table 4-6, on the Boring Logs, and on the 

· Subsurface Profiles in Appendix B. 

The wells were developed by removing approximately 3 to 11 times the volume of 
water in the casing. As a minimum, the wells were purged until the water 

clarity significantly improved. The amount of water in each well is presented 

in Table 4-6. As an additional aid in evaluating the well's developnent, the 

conductivity of the evacuated water was measured in the ·wells installed in 

April 1983. These conductivity readings remained relatively constant during 

the developnent. 

Most of the wells were developed by evacuating the water from the well using 

either a 20 cfm or a 175 cfm air compressor. A 3/4-inch air hose lowered to 

the bottom of the well maintained apprc,,ximately 85 to 100 psi during 

developnent~ The water obtained from wells GWOl through GW07 was discharged 

into barrels by using an inverted U-shaped diverter placed over the top of the 



Table 4-6. Well Construction Details 

Well 
Number 

··GWOl 
~GW02. 

5- ,pos. GW03 
"1/i d"-i'f' GW04 

I,, " J.. GW0 5 
~ GW06 

~07 

(: 12 GW13 
GW14R 
GW15 
GW16. 
GW17 
GW18 
GW19 
GW20 
GW21 
GW22 
GW23 
GW24 
GW25 

Ground 
Surfa.ce 

Elevation 
(ft.>' 

37.8, 
17 .6;, 
13.2 
16.8 
12.6 
13.9 

Top of 
Aquifer 

Elevation 
(ft,.) 

37;.,8 
-29.9 

12.2 
-15.2 

11.1 
-112.6 

Bottom of 
Aquifer 

Elevation 
(ft.) 

-s .. 2 
-37.9. 
-12.8 
-19.7 
-8.9 

17.5 

~ 
-4.5 

-11.5 
11.6 -9.4 
7.9 0 

13.8 13.8 -10.2 
12.5 12.5 
16.2 16.2 
13.S 13.5 
14.6 11.6 
8.8 1.8 

12.1 -1.9 
13.2 1.2 --

· 10. 7 -1.3 
7.7 -9.8 

16.0 -127 .• 0 

Top of 
Screen 

Elevation 
(ft.) 

22.8 
-20:4 

6.2 
7.8 
7.6 

-113. l 
3.5 

-120.4 
7.6 
4.4 

10.8 
9.0 

13.2 
10.0 
11.1 
5.8 

10.9 
9.7 

-2.3 
-10.3 

-129.0 

Bottom of 
Screen 

Elev~tion 
(ft.) 

-7.2 
-40:4 
-13,.8 
-~2.2 
-li.4 

-128.1 
..:~.5 

-140.5 
-12.4 
-15·.,6 
-9.2 

-11;0 
-6.8 

-10.0 
-8.9 

-14.2 
-9._1 

-10 .• 3 
-7.3 

· -15.3 
-134.0 

Water Level 
on 12/07/83 
Elevation 

(ft.) 

21.9 
4.2 
8.7 

11.3 
'9.5 

-66.6 
12.0 

-65.6 
9.6 
8.7 
9.4 
9.2 

10.6 
11.5 
11.2 
9.4 
9.8 
9.6 
7.'8 
7.1 

Note: All elevations are relative to Mean Sea Level 0963 Datum)• 

Volume of 
Water 

in Casin.g 
(gallons) 

19 
29 
15 
22 
15 
40 
12 
49 

4 
4 
3 
4 
3 
4 
4 
4 
3 
4 

2.S 
3.5 

FRBNCH84-S.3/0613HTB4-6.l 

Amount of 
Water 
Purged 

(gallons) 

150 
115 
200+ 
130 
45 

550 
100 

Est. Water 
Lost in· 
Drilling 

(gallons) 

15 
10 

20-25 
15-20 

5-10 
20-2S 

0 

. '.,_ ...... 

VI 
0 
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casing. The volume removed was recorded and then placed in the main lagoon to 

prevent contamination of the area around the well. Wells GW05, GW12, GW14R, 

GW23, GW24 and .GW25 were developed by bailing. 

4~2.2 Monitor Well Tests 

Slug tests were performed on wells GW0l through GW07 in order to evaluate the 

hydraulic cond\lctivity (coefficient of permeability) of the screened aquifer. 

The tlslug" consisted of a sand-filled water-tight section of 2-inch diameter . 

PVC casing approximately 5 feet long. 

The slug was quickly lowered into the well, causing a rise in water level equal 

·• to the displaced volume of water. The water level imnediately began· dropping 

and was all<Med to stabilize. With rapid re:noval of the slug, the water level 

was suddenly lowered and recharge began. During the test, water level versus" -_ 

time measurements were taken using a pressure transducer placed approximately 
\ ·. 

10 feet below the water surface. The pressure transducer was sensitive to 

1 millivolt, which corresponds to a 0.06 foot change in_ water level. Readings 

were ·taken manually as we 11 as with a strip-chart recorder that providei a 

·continuous graph of the transducer readout with time. To better substantiate 

the results, the water level change with time for both the sudden addition and 

removal of the slug was recorded. 

A graphical plot of the slug test data is presented in Appendix D. 

Slug test data for fully or partially-penetrating wells in unconfined aquifers 

(wells GWOl, GW0J, GW05 and GW07) were reduced using the procedure developed by 

Bouwer and Rice (1976). Data for wells GW02, GW04 and GW06 were reduced using 

procedures for confined aquifers developed by O>oper, Bredehoeft and Papdopulos. 

(1967). The calculated permeability of the screened aquifers is presented in 

Table 4-7 and in Appendix D·. 

4.2.3 Staff Gauges 

During the December 1983 field investigation, staff gauges were constructed and 

set in the·various bodies of water in the site area. The gauge locations are 

sh~ on Figure 4-51 Gr~undwater Contours _12-7-83. 'l'he water level readings 

for the monitoring period are presented on Table 4-8. Water levels on May 17, 
. . , . 

1984 are shown on Figure 4-6. 
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Table 4-7. Permeabilities from Slug Test· 

Unified Soil 
Well Classification 

Number· System 

GWOl SM 

GW02 ML 

GW03 SP 

GW04 ML 

GWOS SP-SM 

GW06 SM 

GW07 · SM 

FRENCH84-S.3/0613VTB4-7.l 

S2 

Coe ff ic ient of 
Permeability, IC 

· (cm/sec) 

3.7 X 10-3 

8. 1·•x 10~ / 

·3.8 x 10-l 

7.9 x·Hr4. 

1.3 x 10-3 

3.6 X 10-4 / 

2.3.x 10-3 
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Table 4-8. ' Lake Gauge Elevations 0) 
. -..J 
f\)' 
~ 

Gauge 11/30/83 12/05/83 12/07/83 12/19/83 2/17/84 2/19/84 3/01/84 5/17/84 ...J 

LG-1 13.35 13.54 13.56 - 13.32 12.90 

LG-2 10.13 10.23 10.24 10.40 10.29· 10.26 9.80 

LG-3 12.84 12.93 12.90 12.98 13~32 13. 31 13.31 12.67 

LG-4 9.17 9.29 9.27 

LG-5 8.53 9.17 8.69 8.69 8.21 
• 

LG-6 11.43 11.53 11.51',\: 11.50 11.50 11.50 <10. 77 
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Groundwater measurements were taken in the monitoring wells over a one-year 

· ·period (between April 1983 and May 1984). A complete listing of all the dates 

d'iid water levels is presented in Table 4-9. Bydrographs of the monitor wells J_ 
S ,L1 

are present_ed on Figures 4-7 through 4-11 and in Appendix E. J f .,,J 

,, -t r-
1 <J,O"l-1 C>~ 

........_. 

There are sixteen wells screened in the alluvial sediments and five wells 

(GWOl, 'GW02, GW04, GW06 and GWl-2) screened in the Pleistocene deposits, two of 

· which (GW06 and GW12)' are deep wells screened in the first significant sand 
, . 

layer below the alluvium (well GW25 was drilled in May 1984 to replace GW06). 

· Over the_ 13-month monitoring period, the maximum and minimum recorded 

groundwater fluctuation in the wells screened in the alluvium was 3.51 feet and 

0.49 fe.et, respectively. The wells in the upper Pleistocene deposits had 

fluctuations between 0.91 feet in well GWOl to 3.73 feet in.well GW04. The two 

deep wells, GW06 and GW12, had fluctuations of 2.45 feet and 0.97 feet, 

respectively. The water level fluctuations were compared between wells as an 

aid in determining if there are confined layers in the alluvium and if the silt 

and sand layers in the Pleistocene Formations are hydraulically isolated from 

the alluvium. 

Two of ·the wells (GW14 and GW20) are located in marshes and when there was 

standing water in the marshes, the water level in the wells corresponded 

approximately to the surface water 

4.2.S Assessment 

·The groundwater system in the French Limited site area is assessed as follows. 

The site is underlain by permea·ble river alluvium that extends to maximum 

~-t ll ~ 
,rl 

s..r-N Mt.. 
i ,./J" 

· depths of approximately SS feet. This alluvium comprises the Upper Aquifer 

which is generally an unconfined system throughout the site area. Groundwater 

levels ·in the Upper Aquifer are general'ly near the ground surface. Groundwater 

flow in the Upper Aquifer is confined to the alluvium by the relatively 

impermeable 'Pleistocene clay deposits which underlie the alluvium and Jorm the :::::::-., / 

east valln wall~ The Pleistocene deposits withi~f the ground _........_• 

' surface (maximum depth explored for this investigation) form an Aquitard which 

restricts downwaTd groundwater migration from the alluvium. The Pleistocene 

deposits generally consist of low permeability clays; however, some thin silt 
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Table 4-9. Piezcm!!tric ~la in Monitoring W!lls 

M:nitor 1 9 8 3 
W!ll N.rii>er 4 20 4 29 . 5 04 5 12 5 20 6 1 6 08 6 15 

~l 22.08 21.85 21.76 21.87 21.97 22.22 22.08 21.90 21. .89 
002 3.59 3.47 3.07 3.48 3.83 4.98 4.44 3.62 3.85 3.98 
003 8.84 8.47 -8.33 9.08 9.43 10.23 9.:NJ . 8.82 9.19 8.47 
~ 11.93 11.39 11.23 12.05 13.10 12.39 12.03 11.42 12.32 10.77 
GWOS 9.79· 9.46 9.16 10.06 ll.49 10.86 10.62 9.86 10.45 8.92 
(N)6 - -68. 79 -63.54 -(6.49 -68.33 -68.37 -68.20 -68.23 -63.08 -66.67 
G707 12.~ 11.93 11.93 ll.98 12.15 14.33 13.98 13 • .56 13.54 11.85 
Q'°8 9.78 10.21 12.21 · 11.03 9.20 10.98 9.67 
009 9.47 9.91 11.08 10.52 8.88 10.:NJ 9.n 
002 -66.25 
003 8.89 
004R 8.10 
005 9.08 
006 8.95 
007 10.33 
008 -. 11.03 
009 10.97 
arm 9.13 
<ml 9.42 
002 - - - - 8.84 
Ql23 -.. 
004 - - --

* Plugged. -

N:>tes: 
1. Elevatm iefers tD M!an Sea 1'!Yel 0963 &.rrvey). 
2. ~ was mplacm. with GW25 en May 15, 1~ •. · 

21.93 21.91 
4.23 . 4.15 
8.71 s.n-

11.22 11.33 
9.42 9.52 

-66.54 -66.56 
12.69 11.99 
10.15 10.19 
10.21 9.88 

-65.63 
9.62 9.62 
8.64 8.74 
9.48 9.'4() 
9.33 9.22 

10.64 10.57 
11.66 11.45 
11.32 11.20 
9.28 9.20 
9.88 9.80 
9.43 9.60 --

PRPNCJIJ4-S.3/061Jrm4-9.1 

1984 
19 2/17 2/'JA 3/01 3/16 5/17 

4.34 
9.05 

12.14 

10.m 

10.58 
11.62 
11.85 
9.22 
9.45 

22.48 22.69 22.n 22.53 21. 79 
4.68 4.65 4.64. 4.67 3.23 
9.84 9.52 9.52'" 9.17 8.(8 

13.79 13.52 13.38 12.72 10.06 
11.08 10.94 10.98 8.&. 

-66.50 -66.48 -66.45 -66.34 ~·-·.·*·. 
12.47 12.41 12.«> 12.22 11.13 
11.04 10.82 10.82 10.64 9.09 
10.15 10.08 10.15 10.03 9.n 

-65. 90 -65.80 -65.28 - -65.58 
9.83 10.~ 10.«> 
8.51 8.61 8.73 

10.73 10.31 10.69 
10.77 10.80 10.85 
10.82 10.74 10.71. 10.67 
12.21 11.84 12.01' 
12.07 12.03 11.95'· 11.81 - 9.50 9.57 9.45 
10.04 9.(lj 10.10 10.0'+ 
12.21 11.82 11.75 11.0 -

8.95 
7.3 

9.51 
9.46 

10.07 
10.32 
10.2, 
9.08 

Vt .... 

* 
8.7 
7.8 
7.1 
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and sand layers are present in· the clays. The first significant sand layer in 

the site area labout 30 feet thick as shown in GW06) is at a depth of 

approximately .125 feet. ~ubsurface profiles through the site area showing the 

extent of the alluvium (Upper Aquife~~he Pleistocene (Beaumont Formation) 

deposits.a~e shown on Figures 4-3 an~and in Appendix B. 

. vi-~ 4 "1-'J 
The piezome tric water_!,~_!!~.l .. .J.Jl .. this deep sand layer (referred l_o es tbe J,owe.i:,_ 

. ----- . I 
_ Aquifer) _is approximately 80 feet below the ground surfilce. The 75-foo't-~, - ·, ~ . . ~I 

difference in water levels between the Upper and Lower A~uifer indicated the · ,J( 
- • I 

two _are hydraulically isolated~her indication of hydraulic isolation <iO' f rlS 

between the two aquifers is the water level fluctuations. The Upper unconfined 

aquifer has larger relatively rapid water level fluctuations because it is 

recharged locally from the surface. Fluctuations in th~ Lower Aquifer are 
,t 

smaller and of longer duration. /The majority of the monitoring wells are 
J . 

· screened in the Upper Aquifer because the waste pit is located_ in the alluvi~ 

and the Upper'Aquifer is essentially hydraulically isolated from lower confined 

aquifers by the Pleistocene deposits. The monitoring wells and lake gauges 

were used to prepare the two groundwater contour maps presented on Figures 4~5 

and 4-6 and in Appendix E. The groundwater contour maps are used to determine 

the gradients and direction of groundwater flow. The direction.of flow is 

perpendicular to the groundwater contours and the hydraulic gradient is_the 

change in head between two points on a flow line divided by the horizontal 

distance between the two points. I 
l ·c.. ~, 

~/,l ,. 

The groundwater contour maps show the groundwater flow from the main pit to be 

radially outward in all directions (i.e. the pit is recharging the 

groundwater). Eeyond the berm surrounding the pit, 'the groundwater flow toward ~t, ~ :_,l~. 
· .the east ls restricted by the Pleistocene clays and the higher piezomet~r~i~c:.--___ .,.. 

. . . ---- . 

water levels in the silt and sand layers (see wlls GWOl and GW04). _ North of 

: the pit on the riorthside of U.S. Highway 90, the hydraulic gradients are very 

flat (less than 0.001). Four of the wlls on the north side of U.S. Highway 90 

had water levels above the elevation of the slough indicating groundwater flow 

from the north toward the slough. The fifth well GW14R had .water levels 

slightly lower than the· slough which indicates flow from the pit area toward 

· the northeast. The higher groundwater levels in the Riverdale Subdivision 

prevent groundwater flow in a westerly direction from the pit. South of the 
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' pit, the groundwater ievels gradually drop toward the southwest in a fairly 

narrow zone between the valley wall on the southeast and Riverdale Subdivision 

on the northwest. The groundwater flow ~eyond the investigation area is 

unknown but is likely toward the s::Ycinto River. Thus, gr~undwater 

1nigration ~rom the French Limited 7e is; predominantly toward.the south. 

The groundwater velocity, using Darcian f10W, is determined:by multiplying the 

coefficient of permeability by the hydraulic head. The groundwater velocities 

at several locations on the site were computed by using a permeability of 

3xlo-2 cmisec for the alluvial sands. The gradient used and velocities 

calculated are presented on Table 4-10. 

These velocities and gradients are for existing conditions at the site. 

Pumping from area sand pits in previous years probably resulted in different 

gradients, f10W directions and higher velocities than now observed. Therefore, 

the extent of the contaminant plume cannot be located using the present 

gradients and velocities. The better indicator would be groundwater analysis 

from monitoring wells. In addition, the permeability of 3xlo-2 cm/sec used 

for·the alluvial sands is considered a representative horizontal permeability 

for.sands with only trace fines. The clay, silt and silty sand layers in the 

alluvium.have lower permeabilities. 

--- ~e groundwater f10W path from the French Limited site appears to pass beneath 

the southern portion of the Old Harris County landfill located east of 

Riverdale Subdivision. 

The Pleistocene deposits underlying the Upper Aquifer are predominantly clay · 

with occasional ~bin discontinuous silt and sand layers. The first significant ~• 5 
sand_ layer in the Aquitard is at a depth of approximately 125 feet •. The -:..dt).,>.} ,,,.,."-'· 
gradient between the Upper and Lower ~ U apprm:imatel;'.])ii and by · qi,,, ,..,.,, 
conservatively using a permeability of 10- cm/sec, the vertical d 1/v-.). 
groundwater velocity from the Upper to the Lower Aquifer ';f~J 
0.1 feet/year. . \~;t)• .'\\_ •\ 

~t: 
/J.tf ~1S' ( f'j '~ . - t 

L ( vuf-it1-I) ,c 7 o~ 7S 1 
" 



~t '-~~r---~'---~~~r-~~~r_:~~L-· 
FREN'CH84-S.4/0613RTB4-10.1 

Table 4-10. ·Groundwater Gradients and Velocities on December_ 7, 1983 

Distance Between Water Level 
Points Difference 

Direction of Flow (feet) (feet) 

Main Pit to GW08 60 1.32 

GW09 to GW20 300 0.68 

GW03* to GW24* 2,200 0.98 

Main Pit to Slough 40 2.24 

Slough to GW14 400 O.S3 

* Readings on May 17, 1984. 

Note: 3xlo-2 cm/sec used for coefficient of permeability. 

Groundwater 
Gradient Velocity 

(feet/feet) (feet/day) 

0.022 1.9 

0.0023 0.2 

0.0004 o.~ 

0.0S6 4.8 

0.0013 0.1 
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4.3 GROUNDWATER SAMPLING 

4.3.1 Groundwater Sampling Methodology 

FRENCH84-S.2/0613ACT4.12 

- 66 

Twenty-eigh.t new·monitor wells, two existing monitor wells, and two···~·esidential 

· wells in the Riverdale· Subdivision were sampl~d (s~e Tab)e" ~-.1.-and Figure 4-12 

. for exact ~ocations). 'l'he monitor wells were sampled after .evacuating a volume 

of water equal to three to five times the volume in the well casing. This 

water was punped into drums, using a large peristaltic punp or a construction 

pump with a PVC dip tube. The samples collected in April 1983 were taken with 

a variable speed peristaltic pllDp set at a slow punping rate (400 to 

600 ml/min). A new length of Teflon tubing was used at each well. Sample 

fractions needed for volatile organic analysis were obtained using a new PVC 

bailer. All samples collected in November 1983 were taken with PVC bailers. 

GW06 and GWl2 were evacuated and sampled using a PVC bailer because the water 

level was some SO-feet below the ground surface, and the peristaltic pump was 

not able to pt.mp at this head. 

The residential wells were sampled at their punp houses. 

faucets were located downstream of the holding tanks. 

4.3.2 Chemical Results 

In both cases, the 
I 

· The potential exists for the migration of contaminants in surface and ground 

waters. Since the waters can become a sµpply for human consumption, serio~s 

long:...term health effects can result. 'l'herefore, a comparison between 

contaminant levels and human health criteria is appropriate. \, ~~ 
'>"'c,\L~ ~ \ ,-s .... ,. 

1,uJ6 ti\ h~:~ i~ 
..i ,..p'Wr · In A·p,ril 1983, the background well GWOl (see Figure 4-12) exhibited 

. to J/,.A.'11••, 
chlorobenzene at 7 micrograms per liter (ug/1) or parts per billion (ppb) and "' pos,1-'S 
at 6' ppb in the duplicate sample. A trace of phenol (S ppb) and a relatively, ;,,0 ,J.-. 
high conductivity of 1,301 microm}:los per centimel:er (umhos/cm) were. observed in 

GWOl (Table 4-11). Merc~ry was observed in -GWOl at trace levels -·co:1-·;pb
0

) b~t 

was not found in any of the other wells. 

The groundwater sample taken in April 1983 from shallow well GW08 located near 

the site exhibited significant levels of GC/MS volatiles, phenols (100 ppb), 

and ·a conductivity of 2,380 umhos/cm. Benzene was found in GW08 at 180 ppb, 

~~ 
~~kP') 

ot!,., 
h" 

;"'1F 
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which is approximately 30 times above the proposed 10.:.5 increnental cancer 

risk human health criterion of 6.6 ppb (see Appendix F)~ Benzene was also seen 

in GW09 at 100 ppb. Carbon tetrachloride in GW08 at levels of 4~ ppb exceeded 

the human health criterion of 4.o· ppb. Well GW08 also contained significant 

'levels of 1,2-dichloroeth;.:.,e (440·ppb), which·exceeds the c~iterion of 9.4 p~b. 
' . ._ . : 

Vinyl chloride at 39 ppb was also present in GWOS, which i~ double the health 

. criteria of 20 ppb. Oth~r volatiles (chloroform, methylene chloride, 

tetrachloroethene, and trichloroethene) were present in GW08 at levels 

exceeding hunan health criteria. 

TWR and USEP~. sampled wells GW08 and GW09 on October 7-9, 1981~ and found 

substantial levels of volatile organic compounds· (see Table 4-12). · The levels 

of cont~ina_tion in April 1983 were similar for many of the ~ompounds detected. 

could account for the concentration differences Seasonal hydrologic factors 
"--. . 

observed. 

Deep well GW06 was sampled in Apr11 and again in November 1983' (see Table 4-13) 

and showed much lower TOC and conductivity levels than GWOS ·and GW09. The p~ 

was 9.2 in April and 9.3 in November, whereas the shallow aquife_r had pH in ~he 

range of 5.4- to 7.1. Deep well GW12 (see Table 4-11) had a pH of 8.8, almost . 
as high as GW06. 'Ibis high pH is common for the deeper aquifers in the area~: 
GW02 into the Aquitard had a pH of 7 .8, and the two sample~ in the Riv~rdale '. 

Subdivision (GWl0-;..52 feet, GWll--87 feet) had pH of 7.7 and 7~6~ respectively. 

Preliminary results· from deep well GW'06 indicated traces· of four GC/MS 

volatiles. Upon further investigation the casing was. found to have a split in . . 

it potent_ially allowing co~taminated shallow ground ~ater to enter the caiing_. \ · t-, 
The 1.'ell was p1111ped extensively to remove any contaminants_ that _could~· he,.. /()I.> 

• entered the lower aquifer, the casing drilled -out to the clay layefand then ~ 
·.. . . . ~ · .. · ... •, 

_the hole was se~l~d .from 'the bottom up with a ceme~t-bentonite durry •. A _new. 
deep well GW25 was drilled in the immediate ·area, and chemical results tiill be 

available shortly. 

'lbe deep well GW12· installed in November 1983 north of U.S. Highway _90 was 

analyzed by GC/MS for volatiles, but nothing was found above d~tection limit. 

The sha~low well GW13adjacent to GW12 had a pH_of 6-;8, and exhibited no 

contamination in the GC/MS volatile fraction either. 
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Table 4-12. Summary of French Limited Groundwater Chemistry by TDWR and 
USEPA, October 7 to 9, 1981· 

Well Number 

Parameters Units GW08 GW09 

Sample No: (Organic) 495 496 

Ar:.id Compounds 
Phenol ug/1 102 122 
2,4-Dimethylphenol ug/1 57 

Base Neutral Compounds 
Naphthalene ug/1 112 26 

Volatile Compounds 
Carbon Tetrachloride ug/1 29 
Benzene. ug/1 148· 134 
1,2-Dichloroethane ug/1 1,631 
11 1-Dichloroethane ug/1 255 
1,2-Trans-Dichloroethylene ug/1 1,924 
Ethyl benzene ug/1 16 S2 
Toluene ug/1 47 17 

· .. Trichi.oroethylene ug/1 217 
Vinyl. Chloride ug/1 209 
Chloroform ug/1 S84 

, Methylene Chloride ug/1 728 

: 70 
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Three other shallow we~ls (GW14, GW15 and GW16) were installed in November 

north of U.S. Highway 90., Well GW14 exhibited 1 ppb phenol, 52 ppb TOX, and 

was free of GC/MS volatile contamination. GW15 showed 61 ppb TOX (38 ppb in 

the duplicate). and traces of two compounds in the GC/MS volatile scan: 

1,1-dichloroethane at 2 ppb (2 ppb in the duplicate); and vinyl chloride at 

6 ppb (5 ppb in the duplicate). GW16 further west of GWl 5 was free of GC/MS 

. volatile contamination. Well GW05 north of U.S. Highway 90 was free of GC/MS. / 

detectable contamination in both the April and November samples (see Table 4~13). 

Wells GW02, GW03, GW04, and GW07 are located south of Gulf Pump Road. In April 

1983, shallw well GW07 exhibited 6-ppb of chlorobenzene. 'lbe ·shallow well 

GW07 exhibited 6;3 ppm TOC and 184 ppb TOX, while the adjacent deep well showed 

no detectable levels of either of these indicators. GWOl, immediately sou_th' of 

Gulf Pump Road, exhibited 20 -ppm TOC and 94~ TOX in April. The November 

B8!Dple ·· from GW03 was analyzed by GC/MS for volatile compounds (see Table 4..;13) 

· and showed benzene at 22 ppb; 1,1-dichloroethane at 23 ppb; l,_2-dichloroet:hane 

at 25 ppb; trans-1,2-dichloroethene at 8 ppb; and vinyl chloride at 5 ppb. 

GW04 exhibited a high conductivity (1,109 umhos/cm) but otherwise appeared 

uncontaminated. Well GW04 is screened in the same formation ·as the background 

well (GWOl) which also exhibited a high conductivity. 

Six more shallw wells (GW17 through GW22) were installed south and west of the 

French Limited site in November 1983 to better evaluate groundwater gradients 

and chemistry. GW17 at the far west end of the site showed 2 ppb 

1,2-dichloroethane. GW18 in the Riverdale Subdivision was free of GC/MS 

volatile contamination •. GW19, at the edge of the old Harris County landfill 

. southeast of Riverdale, showed 23,200 ppb TOC and a c~nductivity of 1,731 

umbos/cm,.but showed no contamination in GC/MS volatile fraction. GW20, south 

of Gulf Pump Road near the west end of the main pit and east. of the old 

landfill, sh~d a TOC of 35,800 ppb, benzene at 6 ppb, and chlorobenzene at. 

4 ppb. Well GW21, southwest of the lake south of Gulf Pump Road and screened 

through the landfill, had higher levels of contamination than GW20: 82,900 ppb 

TOC; 250 ppb TOX; 11 ppb benzene; 2 ppb chlorobenzene; and 2 ppb 

1,2-dichloroethane. GW22, 

volatile contamination. 
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Table 4-13. c:tte.lcal Anal1•e• on_Wella Snipled 1ft Both April and lfne■ber, 1983-Pre~h Li■ited Slte 

·n•• 
Par ... tera 

Health CW03 
Unit• Crlterla 4/19/83. 11129/83 4/20/83 11/30/83 . 4/18/83 

GWlO 
U7H7ill . 11J29JaJ 

ConYentional Anal1•l• 

~ 
Can°"' TOC ug/1 20000 21200 3400 7600 4800 5900 4300 ·d: > <DL <DL 
Total Organic Halogen, 'l'OX ug/l, ~ 280 Bl 100 <DL 170 (DJ, (DL 68 
Phenob, Total ug/1 2 <DL <DL RA <l>L <DL <M. 1.0 <DL 
pR* s.u. 6.2 6.4 5.4 5.9 9.2 9.3 7.7 lfA lfA 7.6 If'-
Contuctldtr" •oa/c■ 607 615 151 17$ 521 493 483 RA lfA 503 1'A 

. , l 
Hetala •••• •. • •• ••••••••••••••••••••••••••••••••••• • M •••••••• M ••••••••••••••••• M •••••••• KA •••••••• KA. •••••••• RA •••••••• KA •••••••• NA •• •• •••• RA. •••••••• ·NA ·· 

a.ro■1... ug/1 50 13.0 
Copper ug/1 4.3 
Mercury ug/1 0.144 ~ 
~ ~1 50 ~ 
Zinc ug/1 49.5 

OC/MS Volatlle••••••••••••••••••••••••?:'?~;?:"'••RA •••••••••••••••• <DL ••••••• <DL •••••••• KA •••••••••••••••••• RA ••••••• <DL ••••••• <DL •••••••• NA ••••••• <DL 
Benseae ug/ 1 L__§?., ~ 2~ (DL · ~ 
1,1-Dlchloroethane ug/1 23 <DL 
1.2-Dichloroeth,ne ug/1 9.4 25 12· 
T-1, 2-Dichloroethflne ug/1 8 20 
.Tetrachloroethene ug/1 8.0 <DL 16· 
Trichloroethane ug/1 27. <DL 8' 
Vln1l chloride ug/1 20. 5 <Di. 

CC/MS Acld Practlon •• •• •••••••••••••••••••••••••••• RA. •••••••• RA •••••• <DL •••• • ••• IIA •••••• • <DL •••••••• ltA. • •••••• NA •••••••• ll'A •• •·• ••• • lfA ••••••• <DL •••••••• KA 

CC/MS Baae/lfeutral •••• •••••••••••••••••••••••••••• • M ••• •••• • RA •••••• <m, •••••••• KA •••• ••• (DI. •••••••• RA ••• •••• • RA ••••• •• • JtA. •••••••• RA ••• • ••• <DL ••••• .--•• RA 

PCB8/Peatlclde■ •••••••••••••••••••••••••••••••••••• RA •••••••• RA •••••• (l)I. •••••••• RA •••••••• WA •••••••• RA •••••••• RA •••••••• RA •••••••• RA •••••••• RA •••••••• KA 

!IA • not 1nal1•d 
<m. • leH than detection ll■it 
* eeaaund ln the field 

\ 

...a 
N 

C1t 
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The residential wells GWl0 (87 feet deep) and GWll (52 feet deep) located in 

Riverdale Subdivision were sampled in both April and November 1983. Samples: 

from both wells ~re analyzed by GC/MS for volatile organics in November -nd 

did not show any contamination. Well GWll was analyzed for the GC/MS acid .a~<t 

base/neutral fractions in April, but nothing was detected in these samples. 

4.3.3 Assessment 

Geotechnical and chemical data indicate that ground water in the immediate pit 

.area is heavily contam1nated. South of the site this heavily contaminated area 

· extends approximately 200 feet from the pit or just beyond Gulf Pump Road (see 

Figure 4-13). Groundwater wells GW08 and GW09 in this .area had elevated 

concentrations of over a dozen volatile organic compounds similar to t~ose __ 

-found in the main pit sludges. It appears that ground water around the pi_t. is 

becaning heavily contaminated through some leaching action of the main pit 

sludges. 

·Just beyond this heavily contaminated area is an area of less contaminated 

ground water (see Figure 4-13). Groundwater wells GW03, GW20 and GW21 au·· show 

1 ower concentrations of several of the same compounds seen -_in ·wells GW08 an~:_ 

:GW09. The exte o is less contaminated area is unknown, but lies somewhere· 

between GW21 an _ 23. ~ \ l\ 

1be old Harris 

and 

the east side, 

· r more of 

adjacent to the Riverdale Subdivision appears~to_ 

into the Upper Aquifer. Groundwater wells in; .. 

fill, GW07I and ~9 on the ~st side, GW20 and GW21 on 
/110 v .. "",._., '\-<,,,-. w-tl \. . -· . . . 

on the south- si e exhibited elevated concentrations 

TOC, benzene, and 

Arsenic and barium were no the 

found at the site wre minfmal. These. findings indicate· 

the landfill is contributing to groundwater contamination south of the French 

Limited site. 

Unregulated and indiscriminate dumping of wastes in the area, both past and 

present, could have resulted in the dumping of some hazardous wastes in the old 

landfill. A Texas Department of Water Resources District 7 representative 

reported that standing water in the trenc~es at the old landfill had an oily 

film and a chemical odor (TDWR Memo, April 1984). 
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Two additional areas of slight groundwater contamination were found:· one along 

the slough 11.'eBt of the pit and south of U.S. Highway 90, and the other 

northwest of the site around groundwater we 11 GW15. 

WeU·GW17 1 \.'est of the main pit and north of Riverdale Subdivision. showed a 

trace of volatile organic contamination. This appears to be a result. of 

leaching of the sludges which were in the slough west of the main pit but .south 

of U.S. Highwa>' 90. If this is the case, all the ground water under the 

slough likely contains similar contamination. 'lbe removal of sludges in 1981 

has eliminated much of the original source of this contamination. 

Well GW15, several hundred feet north of U.S. Highway 90 northwest of the 

mai~ pit, showed traces of two volatile organic compounds similar· to those 

found in the pit sludges. 'lbe wells closer to the main pit, GWl 2 and GW141 · 

indicated no detectable organic contamination. In addition~ the wells furth~r 

away from the French Limited pit but closer to the Sikes Disposal Pits, cwos; 
and GWl6 1 showed no organic contamination. Well GWOS did indicate some metals 

~ 
contanination (13 ppb chromium) when sampled in April 1983. 

All of the wells in the vicinity of the site indicate the presence of TOX at; 
i 

levels over that of the background well GW0l. Although many of .the wells· di~· 

. not indicate contamination by specific organic compounds, the incidence. of ·rox 
'in the ground water indicates probable contamination by syn the tic organic . 

. compounds. At this. time, however, no TOX criteria have been set .. for drinking · 

water or surface water, and no concentration limit has been established for 

alarm levels of TOX. 

In sunmary, heavily contaminated ground water appears to extend south of the . 

main pit to Gulf Pump Road and up to 200 feet radially out fr~ the pit in a11 

other directions. Ground waters between Gulf Pump Road and the drainageway to 

the south (approximately 700 feet) are less contaminated. Contamination in 

this area, however, can not be attributed solely to the French Limited site. 

There are strong indications that the Harris County landfill is contributing to 

the groundwater contamination in this area. 
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There is also ·an area of slight groundwater contamination along the slough ~•t ~. 

of the main pit and south of U.S. Highway 90 and an unexplained pocket o~..S}l,4T 
contamination northwest of the site near GWlS (see Figure 4-13). · 

. 4.4 BATHYMETRY/SUB-BOTT<M PROFILING 

, 4 .4 .1 Methodology 

The French Limited pit was originally formed by the dredging of sands out of 

the pit. Because the pit remained filled with water during this sand mining 

operation, the exact depths of excavation or the pit volume. are unknown. After 

about 1965, the pit was used for disposal of industrialwaste. 

A bathymetric and sub-bottom profile survey of the French Limited di~pos4.l site 

was conducted on April 12-141 1983 to characterize the main.waste pit 

morphology, determine the volume of water in the pit, and define the areal 

distribution and volume of sludge in the lagoon •. 

The survey was conducted from a small boat using a Del Norte trisponder · 

·microwave positioning system, an Esterline Angus Model PD2064 digital data. 

logger, a Raytheon Model D719 fathometer, and a Klein Model S31 combination . · · 

side-scan sonar and sub-bottom profiling system. 

Horizontal positioning was accomplished using a Del Norte Trisponder microwave 

system. The positioning system was coupled to the digital d~ta.' logger whic.h( 
. . . .· . . ... 

·. automatically recorded the position of the boat every 30 seconds while the boat . 

moved at speeds of 2 to 4 mph (1 to 2 m/sec). After the survey, track lines· 

showing.the boat position at all times were plotted by computer. Survey 

transect ·1ines were made at sufficient spacing to provide complete coverage of 
the lagoon. Areas of special interest wre surveyed with closely spaced track 

lines~ imd sometimes tracks were repeated to increase resolution. 

The fatbometer, which has an accuracy of ±0.1 foot, and the positioning 

system, which is accurate to ~3 feet, were calibrated the morning of the . 

survey. The sub-bottom and side-scan sonar system are factory calibrated. 

In November 1983, sediments in the main pit were sampled with avibracore 

device to further evaluate sludge thicknesses. Cores COOi through· COlO were 
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collected from the main. pit, while three additional cores (Coll through C013) 

were· taken from the lake south of Gulf Pump Road to determine the appearance of 

sediments. Two composite samples of cores from the main pit (SE25 and SE26) 

were collected and chemically analyzed for pollutants. The chemical findings 

are discussed in Section 4.6.2. 

4.4.2 Results -~ 
The bathymetric map showing water depths in the French Limited main pit is ~~ fo.l.-L .... \. $"~~c,.. 
shown in Figure 4-14. The deepest area .in the pit exceeded 18 feet in· ~• " ........... 

mid-April 1983, when the water in the pit had an approximate surface elevation ~ ~~.-t.,~ 

- ~' <•-e 
of 10.6 feet above mean sea level. The average depth of water across the <"'"'' 
entire pit was 10.6 feet at the time of the survey. The pit contained ~;,c7, ~) 
approximately 24.5 million gallons of water. t 4S",qt,.-

Two small areas at the extrene east and west ends of the pit were not included 

in the survey. At the east end, an area of about 0.5 acre was too shallow for 

the boat and survey equipnent to enter. The water depth in this area was _about 

one foot. At the far west end of.the pit, a containment boom holding back 

floating sludge prevented measurements. The area behind this boom is about 

0.15 acre, with a water depth of about 4 feet. The water volumes in these 
4 

areas are included in the volume estimates above. . i ~ 

<It"'~ 
Sub-bottom profiler cor s exhibited _acoustic imagery typical of extremely « 

fine-grained sediment organic sediments at the water/bottom . vi\,,.. ... T 
interface. Below the interface, interbedded, unconsolidated sands were D;. r,~,r's 
observed to depths of more than 50 feet below records ·_ _ _ · 

were indicative of interbedded s~an~d~s~o~r~f~i~n~e~-]g~r~a~i~n~e~d.._.u..u.):....i11U11.iw-~..c.1;..i:q,._""' 

with thin cla~y sand layers. ydrocarbon or organic sludges appear as 

acoustic aze on the sub-bottom profiler record. The sludge areas detected ~Y. 

the sub-bottom profiler indicate that the sludge is concentrated in depressions 

in the lagoon bottom. The sludge is recognized as the acoustic shadow 

immediately abO\Te the first acoustic return from the underlying sand surface. 

Evaluation of acoustic records indicate that the sludge within the main pi.t is~~ 

concentrated or pooled in the deepest areas (see Figure 4-14). Numerous sludge~ -

dumps or deposits·exist around the banks at or near the water edge. In 
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addition to the material that may have been disposed directly into·the water, 

these deposits on the banks apparently seep or flow downgradient into the pit. 

The lack of significant accumula~ions of sludge on the submerged siopes of the 

pit suggests that the sludge ponds at the bottom through gravity flow. Probing ,

with rods along the south bank near the east entrance indicated that the 

sediments were a high viscosity material. Sampling with a PVC pipe in April 

was· not· successful. 

In November 1983, the water elevation in the main pit was about 11.6 feet above 

me·an sea_ level, or about one foot higher than in April. The ten core samples 

-(COO! through COlO) taken from the main pit in November 1983 are shown in 

Figur~ A summary of the findings at each coring station is presented in 

Table~- · 

In general, the coring observations confirmed the acoustic measurenents.made;in 

April 1983. However, coring at some locations (such as C003, C004, C007 and -

C009A) seened to yield sludge thicknesses greater than the acoustic 

measurements. The acoustic measurements had no way of yielding information ·on 

· the sands b~low the sludges. 'lbe coring at every station indicated that oily· 

or tarry sludges appear to have penetrated the native sands, leaving them 

heavily stained. 

acoustic measurements (see the contours in Figure 4-14') made in April 1983 

est that the main pit might contain 200,000 cubic feet of sludge material. 

Coring in November 1983 indicates this is a lower limit to ~he sludge volumes 

in the pit. The cores where sludge. th~cknesses exceeded the acoustic 

observations were in the central and western portions of the pit. Based upon 

_these limited measurements, the volume of sludges could easily approach. 

300,000 cubic feet • 

These numbers provide only a general indication of the sludge amounts in the 

pit, because acoustic measurements are limited by the physical differences 

between the sludges and the underlying sands. Since sands and sludges may have 

become intermixed over the years by slumping or oth~r processes, acoustic 

measurenents may not clearly distinguish all of the sludge deposits. Similarly, 

coring provided a visual means of distinguishing between the ~ludges and the 
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Table-4-14. Core Observations in Main Pit 1 November 1983 

Station 

COO! 

C002 

\,'coo3 

lC004 

coos 

C006 

Jcoo7 

coos 

/4oo9A 

Water 
Depth 
(ft.) 

5 

20 

12 

17 

20 

18 

17 

20 

Depth/Interval 
(ft.) 

0-0.5 
o.s-1.0 
1.0-2.0 
2.0-2.s 

0-6 

0-2.s 

2.5-3.0 
3.0-3.8 
3.8-4.0 

o-o.s 
o.s-1.0 

1.0-4.0 

4.0-4.5 

0-2.0 
2.0-4.0 
4.0-4.5 

o-o.s 
0.5-4.5 

o-o.s 
0.5-1.8 

1.8-2.0 

2.0-2.3 
2.3-2.6 

0-1.0 
1.0-1.s 

0-4.0 
4.0-5.5 
5.5-5.-7 

Core Description 

Tarry elastic sludge 
Tarry silty sand 
Tarry sand 
Dark brown sand 

Sample not retained 
Pushed by hand to 
6 feet; very hard 
layer encountered at 
that depth 

Oily liquid with hard 
particles 

Elastic. oily liquid 
Rubbery. tar-like solid 
Tarry sand 

Silty. oily liquid 
Brown. silty. rubbery 

solid 
Silty. oily solid 

(not tarry) 
Gray. medium granular 

sand 

·Black stringy tar 
Tarry black/gray sand 
Gray sand 

Black tar 
Brown sandy tar 

Liquid ·studge 
Semi-liquid; firmer 

at bottom 
Gelatinous sludge with 

hard globules 
Dark gray gelatin 
Gray sand 

Oily colloidal sludge 
Gray gravelly sand 

Acoustic 
Observations 

Sludge less than -
0.8-feet thick .. 

Sludge 0.8 to 1.6 
feet thick 

' f 
Sludge less than ; 

0.8-feet. thick• 

Sludge leu than : 
0.8-feet thick : 

Sludge about 
2..;fee t thick 

Sludge less than 
0.8-feet thick 

Sludge less than 
0.8-feet thick 

Sludge less than 
0.8-feet thick 

Black/brown tarry sludge Sludge about 3 to 
Brown silty tar 4-feet thick 
Gray/black sand 
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Table ·4-14. Core Observations in Main Pit, November 1983 
(Continued, Page 2 of 2) 

Water 
Station Depth 

(.ft.) 

. C009B 19 

COlO 20 

Depth/Interval 
(ft.) 

0-2.5 
2.5-3.5 

3.5-3.7 

0-2.0 

2.0-3.0 

Core Description 

Soupy black oily sludge 
Black globule sludge 

with silt and rubbery 
solids 

Gray/black sand 

Black oily sludge with 
globules 

Dark gray clayey tar 
with intermixed 
stringy tar 

Acoustic 
Ol:>servations 

Sludge about. 3 
4-feet thick 

. Sludge about 
2-feet, thick 

to. 
!, . 

' . 

; 
} ·_ 

' 
' 

fi 

------ -------·- -
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underlying native sands. However, coring yielded information limited 

· those ten sites. Volume calculations based upon only those ten sites 

at best.· . . A :f 
44 ~ O~ I µiv-

. u, r""1 • 1 +-fJ.-_,.1,. 
Since almost every· coring station indicated 1 to 4 feet (see Table 4-14) of '.,,,.-~~7-.. 

. . . (J ~..,r: 
· heavily contaminated sands beneath the sludges, there could be substantial ~..: c.-> · 

quantities of this material beneath the sludges. Given the area of the main ~s.r, 
p~t, there could be 500,000 to 1,000,000 cubic feet of oil- and 

tar-contaminated sands beneath the sludges in the pit. 

· Three cores w~re collected with the vibracore from the lake south of Gulf.Pump 

Road. '1'hese cores (C0ll through C013) are described in Table 4-15. The 
. .• 

' 
locations of these cores are shown in Figure 4-15. The black gelatinous iiq~id: 

·tayer exhibited an ,organic chemical odor at the time of coring. Sediment 

samples S006 and SE22 were collected from this lake for chemical analysis, with 

these- results being presented in Section 4.6.2. 

4.5 SURFACE WATER/PIT WASTEWATER SA!WLING 

4~5.1 Surface Water/Pit Wastewater Site Selection and Sampling Methodology 

Pit Wastewater 

Four surface water and six wastewater samples were collected for analysis fr~m 

sites identified in Table 4-16. In April 1983, samples SW0l and SW02 were 

collected from the waste pit at levels 1 to 1.5 meters above the pit_ bottom. 

SWOl and , SW02 repr·esent composites of· sample's collec·ted along 1 ~es that 

transverse the _waste· pi Fi re 4-16). Four aliquots were obtained from 

distinct points along the and then composited. Each aliquot 

was. obtained by lowering Teflon tubing to· the desired depth and sampling with a 

pe:dst~lti_c pump operating on low speeds. 

In addltiOn to:the preceding lagoon wastewater samp~ a aurve)° vaa done in: 

April 1983 to determine.·water stratification in the waste pit. Conductivity.

dissolved· oxygen, pH and temperature we_re measured at two linear transects . 

(north-sou~h) corre~ponding with SW0l and SW02. Paramete~s were measured at 

four points along each transect. ·Results from the water stratification survey 

:indicate dissolved oxygen stratification but no pH. conductivity, or 

temperature stratification (Table 4-17). The dissolved oxygen chemocline 
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C012 
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Core Observations in Lake South of Gulf Pump Road 1 November 1983 

Water 
Depth Depth/Interval Core Description 
( ft.) . (ft.) 

15 0-2.0 Black Gelatimus liquid· 
2.0-3. 7 Black silt with more 

coarse sand at bottom 
3.7-4.0 Light gray sand 

17 0-0.5 Black gelatinous ·uquid 
0.5-3.0 Black silt changing to 

silty sand1 then gray 
sand near bottom 

3.0-3.4 Coarse brown sand with 
gravel 

16 0-0.2 Black liquid 
0.2-0.7 Dark sand 
o. 7-1.0 Brown coarse sand 
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_ Table 4-16. 

Site Number 

SWOl 

SW02 

:SW03 

SW04 

SW05 

SW06_ 

SWMAPT 

SW07, 08, 
09 

FRENCH84-S.4/0613Vl'B4-16. l 
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Surface Water Sample Sites 

Rationale 

Composite sample from eastern end of waste pit at a 2 to 
6 foot-. depth 

Composite sample from western end of waste pit at a 3 to 
-10 · feet depth 

Grab sample from abandoned sand pit east of the.main waste 
pit·· 

Grab sample from abandoned sand pit south,of the main waste 
pit 

I 

Grab sample from slough north and west of the main waste pit 

Grab sample from fishing hole beneath U.S •. Highway 90 b·ridge . 

Survey to determine any stratification of pH, c·onductivity, 
or_ 'Clissolved oxygen in main waste pit 

Smples from top, middle and bottom water layers at the 
center of the main waste pit 
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occurred at 10 to 12 feet. Vertical profiles consisted of surface, mid-depth 

and bottom measurenents it these points. A single vertical profile was taken 

at the center of the main pit (SWMAPT) at 1.5-foot intervals. 

In November 1983, three more pit wastewater samples (SW07, SW08 and SW09) were 

collected from the same location in the center of the main pit. 

were collected with a peristaltic punp and Teflon tubing lowered 

• 2-, 9-, and 17-feet below the pit surface. 

Surface Water 

These samples 

to depths of 

ln addition to wastewater samples taken from the French Limited pit, four 

surface water samples were taken from area ponds and drainageways. Sample SW03 

was a grab sample taken from the abandoned sand pit immediately east of. the ; 

main waste pit.. Sample SW04 was a grab sample taken in the pond (abandoned '. 
• -· '! 

sand pit) south of Gulf Pump Road. Sample SW05 was a grab sample taken from 

the swampy drainageway north of U.S. Highway 90. Sample SW06 was a grab sample 

· taken in the "fishing hole" beneath the U.S. Highway 90 bridge. 

4.5.2 · Chemical Results--Surface Water and Pit Wastewater 

The conventional analyses (primarily indicator parameters) of surface waters 

from the French Limited site vicinity are shown in Table 4-18. The analyses, 

for metals, PCBs, pesticides, and GC/MS fractions are sunmarized in Table 4-19. 

Pit wastewater samples SWOl and SW02 were taken from the main pit, and both 

exhibited traces of phenols (see Table 4-18). All three wastewater samples 

'. from the main pit (SWOl,' SW02 and SWMAPT) exhibited elevated TOC levels (62,000 

.· to 62,700 ppb). The three· wastewater samples co~lected in November 1983 (SW07--..._ 

through SW09) generally showed increasing contamination at greater depths. The 

sanple taken from a 2-foot depth (SW07) contained 19,100 ppb TOC and 110 ppb 

TOX. SWOS, taken 9-feet deep,·showed 28,700 ppb TOC, 77 ppb TOX, and showed 

two base/neutral fraction chemicals above detection limits 

[bis(2-ethylhexyl)phtbalate at 3 ppb and di-N-butyl-phthalate at 2 ppb]. The 

deepest sample, taken from 17 feet (SW09), exhibited a bluish tint at the time 

of collection, and showed 534,000 ppb TOC and 160 ppb TOX. This sample was 

free of pesticides and GC/MS acid fraction ·pollutants, but contained numerous 
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Table 4-19.- French Ll■lted lh.-l'fac• :~ncfl.apon Wate:r ctimlcal Anal11ll 1tes11lt1 0 
C, 

Pal'aaetel'S 
.·. Hullan Health 

Unlt• Cl'lteda tncldence. ·swo1 
N 

SW02 SW04 swos ~ SW06 SW08 SW09 "1 

Date CoU~t~d <------- Apdl 14-160 1983- > <-!fove■bel' 26• 1983-> 
. ' ' 

llepth/ltange· feet 1-10 1-8 3-16 1-, 1-3 9 17 

Pe•tlc:id88 •• •.• ••• .• ••-~ 1/~-~ ~-~ •• •• ••• • •••••• ; ••• •• ...... ••. •• •••••• • •••• •• •• •• •••• •• •••••••• ••. •• ••• • ••• -~ •••••••••• • •••••• •• ••••••••••• • <DL ••• ■ •••• • <DL 
li&c.G (Lb1dane) ug/1 0.186 4/7. 0.003-0.045 0.003 0.003 o.045 0.005 

CC/KS 'Yo lati. l•• ••• ~. • •••• ~:ti ••••••• -. •• • •••• .- • 11 ••• •: • ............................... .-. • •• ~RA • ••••• ~ ••• • ••••• (DL • ••• • •• • MA-. ••••• <DL • ••••• <D'L • ••••••••••• 
Benaene ug/1 · 6.6 · 2/5 2-1500 2- • · 1500 
Chlorofora ·. us/1 . 1.9 2/5 · 3-390 3· :-- 390 
1,1-dlchloroethlll\e -ug/1 2/5 2~210 2 - 210 
1,2-dlchlonethilne ·us/1 9~4 2/5 4-190 4 190 

· 1,1-dlchloroetliene , ag/1 0.33 1/5 · 13. <DL 13 
r-1.2:-dichloroethene ug/1 . 1/5 350 <DL 350 
1,2-dlcllloropl'Opane ug/1 87 · 1/5 17 <M, 17 
!thylbenaene . ug/1 1,400 1/5 580 <DL 580 
Tetl'echlol'oethene ug/1 . 8 1/5 63 <DL 63 
Trichlonethene ug/1 27 ·115 110 <DL 110 
Toluene ug/1 14,300 1/5 410 <DL 410 
Vinyl chlodde ug/1 . 20 2/5 2•180 2 1110 

GC/lt'S Acid Prectlon • •• ~ ••• •·• ••••• • ...... • ••• ·., •• • 0/5 ••••••••••••••••••• ••• (DL ••••••••• ••• RA ••••••••••• •·• ••• <DL ••••••• • IIA •••••• (DL. •••••• (DL ••• • ••••• (DL 

CC/KS Ba,e/!feutl'al 
Acenaphthene 
kenaphthJlene 

· •• · ••••• -~ •·•·• •••• -•••••••••.• • ••. ••• •• •••••• •• •••• ~ •• ,. ••• • (DL •••••••••••• lfA •• • •· ••••••• ••·• • • <DL •• •• ••• -.RA •••••• <DL •••••••••• •••. ■ •·• •••• 

✓ Anthl'ac:ene . 
~ Banso(A)anthucene 

Bis(2-eth1lhexyl) 
phthalate 

Chl'ysene 
Di-H-butyl-phthalate 
rluol'anthene · 

/PIU0Hft8 
- lfaphthal•e 

.,:(Phenilftthune 
Cyn11_e_. 

ug/1 20 'JJ/S. . 260 <DL 260 
'.· -s/1 1/5 . 240 <Dt. 240 

ag/1 0.028 1/5 220 (DL 220 
ug/1 0.0211, 1/5 2110 <D1, 280 

ag/1 15000 
ilg/1 
ag/1 
ug/1 42 

_·ug/1 . 0.028 
ug/1 
ug/1 o.021t 
ug/1 __ 0.0211 

,. . . ~--:· 

2/5 3-390. 
1/5 170 
1/5- 2 
1/5 630 
1/5 570-
1/5 720 
1/5 1300 

.. ~.1/5 740,. 

3 
(1)1. 

:z 
<DL 
(DI, 

(DL 
<DL 
(Dt, '' 

390 
170 
<DL 
630 
570 
720 

1300 
740•· 

lfA • not aaal1nd. 
<DL • le .. than detection· llait ( ■ee Appendix ·u: 
mg/kg • Pl"I• 
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GC/MS volatile and base/neutral fraction pollutants (see Table 4-19). Benzene 

was found at 1,500 ppb or more than 200 times above the human health criterion 

in SW09. 

Other volatile organic compounds found in SW09 were: chloroform (390 ppb); ;· -_ 

1,2-dichloroethane (190 ppb); 1,1-dichloroethylene (13 ppb); tetrachloroethene 

- (63 ppb); trichloroethene (110 ppb); and vinyl chloride (18.0 ppb). SW09. -

- contained high part per billion levels of several polynuclear aromatic tiydro:-

carbons (aetected by the base/neutral fr•ction), including: anthracene at : 
• - I 

220ppb, benzo(A)anthracene at 280 ppb, fluoranthene at 630 ppb, chrysene at' 
. ) . . . 

l70 ppb, fluorene at 570 ppb, phenanthrene at 1,300 ppb, and pyrene at 740 p~b. 

The-total of these polynuclear· aromatics (PNA's) is about 3 •. 3 ppm, ·which is 

over 100,000 times above the ur5 incremental cancer risk criterion of 

0.028 ppb for PNA''s. In shallower waters, chloroform was detected in sample 

SWOl at a level of 3.0 ppb, which exceeds the human health criteria of 1.9 ppb. 

'other volatiles found in SWOl include: benzene (2.0 ppb), 1,1- and · · 

- 1,2-dichloroethane (2.0 and 4.0 ppb) and vinyl chloride ·u.o ppb). The GC/MS 

acld and base/neutral fractions were less than the detection limit in SWOl,/ __ 

-·Table 4-18 indicates a change in pH 'and conductivity values from the April to 
. - . . 

· November sampling. -The overall reductions of these parameters reflect the ·: 

effects the May 1983 flood had on the lagoons waters. The large dilution ~f 

. 1agoon waste waters by surface water-during the flood can account for variance 

· seen between the two_ sampling periods,. (Note: November plI readings were taken 

· · using pH paper~· all others with a pH electrod~.) 

In the surface waters north of the main pit, the analysis of SW05 showed TOC · 

· (_35, 700 ppb) that was triple that of SW03 from the abandoned sand pit east_ of · 

_the main pit (12,300 ppb) and SW06 from the "fishing hole". beneath the U.S. 

Highway 90 bridge (12,200 ppb). The GC/MS analysis for· volatile·• in SW06 was 

observed ·to be less than the detection limit, however, metals analysis 
.· . . . . 

indicated the presence of chromium ( 11 ppb), copper (6.6 ppb), mercury 

(0.3 · ppb) and zinc Cl 7 .9 ppb). 
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Surface water sample SW04 taken in the abandoned sand pit south of the site· 

showed a TOC of 12,200 ppb. no detectable TOX, and nothing in the GC/MS 

volatile, acid and base/neutral fractions above the the detection limit. 

. Like SW06, surface water sample SW04 indicated the pre.sence of chromium 

Clo ppb), copper (5.6 ppb), mercury (0.3 ppb), and zinc (16~8 ppb). These 

metals, particularly the chromium and zinc are present in SW04 and SW06 in 

similar proportions as those seen in the main pit sludges. 

The surface water sample SW04 from the lake south of the main pit exhibited: 

traces of the pesticide Lindane (0.045 ppb), but was free of volatile organic 

comp~unds. The pesticide is not at a significant level (the 1 o-5 

incremental cancer risk criterion is 0.186 ppb) and may be due to sources l · 
external to the French Limited site. . A:J': ie,:..t,,A/ -l»o. 

; 
' 

4.5.3 Pit Wastewater and Surface Water Assessment 

Water contamination in the main pit appears to be quite shallower 

depths (i.e. less than 15 feet). However, seasonal appear to 

significantly affect the concentrations of volatile organic contaminants in the 

upper water layers. Surface water sample SWOl taken in April indicated the 

. presence of trace concentrations of five volatile organic contaminants, wbilr ·. 
sample SWOS taken in Novemb~r indicated no volatile organics. This observation 

could be attributed to the net temperature differences between April and 

November (approximately 20.F). The cooler November temperatures reduce the: 

solubility of most organic compounds in water, reduce the partition coeffici~nt 

between sediments and water; and reduces the rate of volatilization from 

sediments/sludges into the air~' Wastewater. sampled in November along the 

bottom of the pit was highly contaminated with vol~tile organic and .base 

neutral compounds~ Sample SW09 appeared to have a 1111ch higher suspended solids 

concentration than SWOl (based on a visual comparison). The presence of high 

.concentration of base neutral compounds in SW09 and not ·swol could be due to· 

the high suspended solids concentration in SW09. Also the upper water layers 

. of the waste pit gen·erally have a lower suspended solids concentration than the 

lower layers due to the gravitational settling of the solids. Therefore, the 

concentration of contaminants in the waters of the main pit· is clearly affected 

by the concentration levels inthe sludges and sediments, the ambient 
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temperations of the sediment/water/air interface, and any disturbance which 

might interrupt the sedimentation process in the pit. 

. The waters outside the main pit do not appear to be contaminated witG;;;ain~=-_) 

contaminants. This can be attributed to the lack of surface pathways .. 
connecting the different bodies of water. Runoff during non-flood periods is 

virtually non-existent. Evaporation and infiltration into the ground water 

appear to be the two dominant pathways for outflow from the main pit and ~th~r 

- _ pits, marshes and sloughs in the site. The presence of metals contamination: in 

the "fishing hole" adjacent to the main waste pit appears to be an indication 

of the proposed pathway. 

4.6 SEDIMENT SAMPLING 

- G~J,_ f-i~t'- ·i' 
/be.._f'.,,_ : . __ · 

4~6.1 Sediment 

Eleven sediments 1983, and 

nineteen more (SE SE29) were taken in November 1983, using either A 

Ponar sampler, digger, shovel or vibracorer depending on depth of 

in 

conditions. A sunmary of these sampling sites is present~d 

Sampling tools were thoroughly cle$ned and rinsed between 

sampling_ locations by first rinsing with water and subsequently Tinsing with: 

hexane followed by acetone. After the acetone rinse, the tool was rinsed with 

distilled water and allowed to dry. The first grab at each location was 

discarded as a further cleaning step. Lexan or PVC pipe used with the 

vibracore sampler was discarded after each sample ·was obtained. Depth of 

sediments sampled was 2 to 6 inches (0.05 to 0.2 meters). Sediments were 

composited from three to four subsamples at each location. At ponds or defined 

subsamples were collected across a transect as shown in . 

4.6.2. Chemical Results--Sediments 

Selected sediment samples were analyzed for metals. These results are 

presented in Table 4-21. Samples from the main pit (SEOl and SE03) contained 

elevated levels of ·almost all metals relative to sites outside the ·pit. One 

sample from the slough north of the pit (SE06) was analyzed for metals and 

showed nothing significant. The sample taken in the abandoned sand pit east of 

the main waste pit {SE04) did not show significant levels of metals. The ditch 
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Table 4-20. Sediment Sample Site, French Limited Site 

Site Number 

April 1983 ·sampling 

SEOl, 02,\03 
\,_ ) 
'· 

SE04 

SF.OS 

Rationale 

Composite samples taken on north-south transect from 
east, cent~r, and we.st.zones of main waste pit. - . . 

---Composite sample taken on east-west transect from 
abandoned sand pit east of main waste pit. 

Composi'te sample taken on north-south transect from 
slough north and west of main waste pit and south of 
U.S. Highway 90 near bridge. ' . 

SE06 Composite of samples taken on north-south transect from. 
slough north and west of main waste pit an~ south of. i 
U.S. Highway 90 near west end~ 

SE07 

SF.08 

SF.09 

SEI0 

Composite of samples taken.on north-south transect 
from "fishing hole" under U.S., Highway 90 bridge._. 

Sample taken from centerline of slough north of U.S. 
Highway 90 approximately 100 feet westiof bridge. 

Sample from drainage ditch approximately 80 feet south. 
of Gulf Pump Road and east of Riverdale;· 

Composite sample taken on east-west transect from 
slough between.main waste pit and Gulf Pump Road. 

S006 Composite sample taken on north-south transect from 
abandoned sand pit south of Gulf ~P Road. 

November 1983 Sampling 

SEil ·Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near west.end of 
the slough. 

SE12 Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near previous ·sample 
site SEOS. .· 

SE13 Composite of--samples taken from slough south of U.S. 
Highway 90 along a cross section near bridge. 

SE14 Sediment core sample taken at 6 to 12 inch depth· at 
sample site SE13. 
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Table 4-20. Sediment Sample Site, French Limited Site (Continued, 
Page 2· of 2) 

· Site Number 

SElS 

SE16 

SE17, 18, 19 

SE2o,· 21 

SE22 

SE23, 24 

SE25, 26 

SE27 

SE28 -. 

SE29 

Rationale 

Composite of samples taken from slough north of U.S., 
Highway 90 along a cross· section northeast end of 
slough.-

Sediment, core sample taken at-6-to 12.inch depth at 
sample site SE15~ 

Composite of samples taken from slough north of U.S. 
Highway 90 along cross sections. Sample sites 
regularly spaced between U.S. Highway 90 bridge and 

· west• end of slough. 

Samples taken from approximate centerline o~ swampy 
drainageway north of U.S. Highway 90. 

Composite of sample taken from the abandoned sand pit' 
south of Gulf Pump Road along an east~st transect. 

Samples taken from centerline major drainageway south· 
of Gulf Pump Road. 

Com~os{te over-depth'of sediment cores,'C009B and COlO, 
taken in main waste pit during verification of sludge, 
depths • 

. · Composite of samples _taken from. the pond, south of 
, Gulf Pump Roal near existing groundwater wells GW02 arid 
GW07. Sample taken along a north-south transect. 

Composite of samples taken from the pond •t southwest, 
corner of Gulf Pump Road and Maple Drive. Sample to -

· be taken along an east-west transect. · · 

Composite of samples taken from Rickett .Lake along: a 
north-south transect. 
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mnotYt-9,4/06lll'IM-2l.l 

· Puaeeteil · Bl m>lD ~' s:x,51) 

. . . . . 

·lt!ta1a ~. ~. ;·.~ .~. -~ -. ~ .; • ~ ;.~ •••• -. • • •• ~ ••• -•••••••••••• · •• ~.~. •··• • ~ ••••••••••••••••••••••• m~ ......... ~ .......... .. m .......... ~ ~ .. M ••..•. m. ••• • •• m. •• ~ ••• ~-.....•• m ••••••. m 
1nen1c~. ,-~._:··;_··i·-_·ag/llgdry·. SIS·- ··O.l-9.9. ·.-9,9 .. 6.3 1, 0.1.·· .. 1.4 ··.0.9 
!Byliul ...... 1!rJ ' 5/5 0-S-5:l.6 •· 51.6 39,0 13.l · 0.5 . · 7.3 6,8 

. Ca&dus' · · · · · aghg dry . . 4/5 · . 0.2-M 7.7 5.0 4.7 . . <?C.· 0.2 0.3 
· Otmdm ,mg/1,gdly . 5/5 '. · ·-~ '48S ffl 292: 1.3 . 13.0 18.2 

Chpp,I' .· rr,Jtg•6rf 5/5 · _. 0.1-1,0 . ·.· m 85 150 0.1 5.o · 12.0 · 
· !l!reurr.--~ · . lllfligdry- l/5- - .· 0~ -~: <I!. <It. <I!. 0.26 <IL 

lffetlel ag/l!g dry 5/5 · 0.9,-ffl '92 m 9Z 0.9 10,0 15.0 
I.Ml · mg/1,g dry 5/5 3.1-UO. 120 '8,l 101 3.7 21.S 35.1 
Selenba wghg dry 3/5 0.2-0.7 0.7 0.7 0.6 0.2 .<tJI. <tll. 
Sil,er mg/Ilg dry 5/5 0.01-0.3 0.3 0.2 0.1 0.01 0,02 0.CJ! 
Zin: _llhs 6rf ~ 6.~ m> M20 1010 6.o m.o 99.o 

M•nat -1,-. . 
<Ill. • let• dlll\ d!tectim 1Wt (eee Applrdlx J). 
w:g/1,g•ppa. 
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· . south of the main pit r (SElO) was also free of unusual metals contamination. 

The location of all sediment sites is shown in Figures 4-17 and 4-18. 

The highest levels of organic contamination in sediment samples occurred in the 

main pit· (~ee Table 4-22). Samples SEOl, SE02, and SE03 reflect the composi

;tion of the top 4 to 6 inches of sediment layets in April 1983. Samples SE25 

and SE26 were composited over depth in November 1983 from vibracore samples 

(C009 and COIO) and thus reflect a vertical average composition in the center 

of the pit. High levels of ·GC/MS base/neutral fraction compounds were seen in 

.- b~th Apri i -and Novemb~r in all the samples, SEOl I SE021 SE03 1 SE25 and SE26. 

·-.Naphthalene (8 1 700 ppn in SE25) and phenanthrene (8 1 300 ppm) were the highest --

-concentrations observed in the base/neutral fract.ion. Sediments SE25 and SE26 

- were analyzed for the GC/MS volatile fraction, and showed benzene at 1,100 ppm 
in SE25 and high ppm levels of over a dozen other compounds. Total extractable 

. organics :(TOE) in the ma in pit sediments ranged from 7 ;sso ppm to 92 1 600 ·ppm; 

- :Phen~ls 1 TOX, and TOC were also high in these sampl • SE03 contained PCBs @:t 

· 507 pn, but the other samples wer _· Sb ~ -_ewt.,."Ff!• 

Sediment sample SE25 was further analyzed to determine the GC/MS volatile 
' 

fraction content in the ''head space" air over the solid portion of the sample. 

For this procedure, a small p~rtion of the sediment (in this case 3.29 gra~s) 

·. was ·transferred and then sealed into a standard 40 ml VOA bottle. A small _ 

volume of gas from the head space (5 ml) was later injected into the GC col~n 

for. analysis. The gas content is shown in Table 4-23. The head space analysis 

detected everything found in the solid sample, plus low levels of five other · 

volatile compounds: · cbloroethane (4 ppn); methylene chloride (1 ppm); 

1,1-dichlor~ethene (3 ppm); 1,1,1-trichloroethane (0.7 ppm) and 

1,2-c:t'ichloropropane (0.4 ppm). For the ten volatile compounds found in both, 
: . .· - . ' 

_ ·samples, t'he levels_ in the head space analysis correlated well with levels in 

the solid.matrix. 

The slough north of the main pit also contained significant yet lower levels ~f 

the sue organic contatdnation found in the main pit sludge/sedi~ents (see 

'Table 4-22). TOE in SE05 was 91,400 ppn, while TOE in all the other samples 

taken in the slough ranged from 2b9 ppm to 14.700 ppm. TOC concentrations 

ranged from a high of 49,100 ppm (SEil) to a low of 2,730 ppm (SE14). PCBs 
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Table 4-22. Franch Ll■lted Sedl■enta Che,itlcal Analy1i1•Re1ult1 

HAIN· WAST! PIT 8 L O O G_R R O R T R O P H ~R P I T 

Perneter• · Onita S!Ol · · S!OlD 8!02. 8!03 8!25 S!26 . 8!05 · .·•· S!06 · S!07 . BBll 8!12 S!U 8!14 
Date Collected: < AprU IJ83 · > <-Roy. 1983-> <-Aprll 1983-> <:---lfcmi11ber 1983---> 

CoftYentlonal·Analy1l1 
Solid• 
Carbon TOC 
TOlt 

··TO! 
Phenol· 

l Wet 
'·g/kg dry 
iiit/kg dTJ 
ag/kg Wt 
11g/kg dry. 

12.2 
3113. 
633 

10200 
31,. 

14.1, 28.2 20.0 ,. 24.2 
44.5 · 38.4 11, 115 
· 535 23' 241 . 170 

, 7880 31400 92600 · . 30300 
24 8 23. It\ 

38.1 55.4. 48.l 19.2 31~8 37.3 43.5 69.4 
, 66.6 31.9 . 11.0 5.40 49.1 22.3 8.44 2.73 

51 . 38 36.6 8.63 1~ 6.1 2.0 1.6 
68900 . 91400 602 209 4120 14700 1060 1960 

, It\ . 1.7 . 2.6 . <DL It\ It\ It\ . lfA 

CC/H.fJ Volatile■-,•.~•.••·••~ • .-•••••••••••••• •.•. -.RA •••• • ·e .M •• • •• • M. -:-:· •• • M •••••••••••••••••••••• lfA • .;.·. • • .lfA~ ••• ~.-M ••• • •• RA •••••• RA •••••• RA·.~ •• ·· •• •• 
!euene 11g/kg dTJ · 270 120 0,27 
Chlotobenaeile . · ■g/kg dry -------- <DL 3 

_tblo,ofc,n. · '. 11g~kg dn · ~ 230 . 55 " 
1,1-Dichloroethme ■gkg dr~ q -fl 150 

. 1, r-nichloroethane •s. ~s dr ~ , 230 348 
1,1-Plchloroethene , ■s/kg d-r7 <nl; 1.'8 
T-1, 2-Dichloroet:hene ·. ■g/ks dTJ • 77 20fJ 
1,2-Pichloropropane ms/kg dry \;1 100 
!thylbeuene .·· 11g/kg dry - · · -- - · ·-87 39 
Methylet\e chloride ■g/kg drJ (DL 170 
Tetrachloroethene •s/lta dT)' · 120 6 
1,1,1-Trichloroethane 1118/kg dry <DL 55 
Trlchloroethene · ■g/kg dry 48 16 
Toluene · 111/kg dry 170 87 
Vln1,l chloride ■g/kg· dTJ 13 69 

0.20 

~0.037 

GC/MS Ac lei l'r action • ••••••••••••••••••••••••••• <DL • ••••• <DL • •••• (DL • •••• (DL • ••••••••• ~ •••••••• • ll'A • •••• <DL • ••• • <DL • •••• • RA • •••• • RA • •••• • KA • ••• •.• RA 
Phenolili . ms/kg dry l JJ) 55 , 
Pentachlorophenol 11g/kg dry 740 290 
2,4-Dl~thylphenol 111/kg dry 83 <DL 

PC:Sci;; 0'ht;r · ·,· ...... · · · ...... ;.s;kS • ci;;· • .. :m;,if .. · :~· .. ~ · · :Grl.>· · · · · Ri. .... • • Ri .. • •• <nL ..... <DL ..... <m. ... • ··R;.· • • • • • Ri° ·····RA······"' 
PC&-1016 . •g/ks dTJ NA lfA lfA 9,4 24 0.25 0.41 
PCB-12~ 1118/ka dry lfA NA l'rA RA l'rA l'rA o.35 0.94 0.12 <DL 

Peatlcld:e~ ••• • • • • • • • • • ••••••••• • mg/kg d"ry. ■■ • •• <DI.. ■ •••• <DL ••••• <DL ••••• <DL ••••• <DL ••••• <DL~ •••• <DL ••••• <DL ••••• <DL •••••• ll'A •••••• NA •• ■ ••• RA •••. • •• lfA 

GC/KS BaN/lfeutral ••••••••••••••••• ~ ••••••••••••••••••••••••••••• M •••••••••••••••••••••••••••••• RA •••••••••••••• ffA •••••• RA •••••••••••••• !fA •••••••• ~"•ph.thu•ne • •s/ks drJ 1300 280 • 2400 8700 170ft, 2~5 160 0,48 
Acnaphthylene ast«X llt7 2W 62 340 2000 250 0.11 17 0.1, • 
Acenaphtherut . mg/kg drJ 190 58 320 4100 170 0.83 27 0.19 
1'-Rltro•odbieth{laidne . 11g/kg drJ IM 39 700 <DL 150 <DL an. 0.29 
llh(2-ethrlhex, ) phthelete. ' ■s/q dry <DI. <DI. <DL . <DL 45 <DL <DL <DI. 
Di-lC-OCJy -phthalate · 111/kg drJ 16 13 <DL (DL (DL 0,61 <DL (DL 
Phenanthnne . ' ■g/kg d-r:, 110· 150. 1800 8300 630 1.8 91 0.51 
Anthracene 111/kg drJ 120 . 38 -- 200 2200 160 0,18 9.4 0,09\ 
Pluoranthene as/kg dry 280 . 81 650 3000 170 0.35 U 0,48 
Pyrene . mg/kg drJ 280 . 84 . --540 2500 190 o.33 18 0.45 
ChrJHne ■g/kg dtJ 63 . . - 21 . 98 790 60 <DL 2.5 0,07 
kt\so(,.) M\thncene 111Slkg dT7 ,s 32 . 210 7ft0 63 an. ,.a o. 26 
llena:o(ll)fluoran ms/Its dTJ 52 17 97 700 . 45 (DL <DL 0,20 
llenao(A)pyrene · ' . ■g/kg dry 52 U (DL 450 (DL (DL (DL . <DL · 
ldano(l,2\3~)pyrene ' ■s/kg dry <DL <DI. <DL 110 · <DI. <DL <Dt. . <Dt. 

~:!:~!1 
peTyl•n• . ~:.::~ ........ ~~t, ....... ~~t .. , .... , .. ~\; .'.54~t---- ~- .. ·~~·· ~°t- ···- ···· ·· ·· · ·.·~·- ~~ o1~ · 

RA • ~'ot .... 1, .. 11. . . 
<DL • le11 than detection llalt (•ee AppendlK J). 
ag/q.• ,,.. ' 

• i ~; . ' 

... 
0 
0 

0 
C, 
-..J 
N 
OY 
.00 
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- Table 4-23. Head Space Analysis of SE25 

Compound 
Concentration 

(ug/m3) 
Concentrationf_ 

(ppn) 

* · Otloroethane 11,000 4· 

Vinyl Chloride· 140,000 55 

* Methylene Chloride 4,000 :1 

* 1 ~- 1-:-Dichloroethene 12,000 3 

· l_, l.;..Dichloroethan_e _ 55,000 14. 

Chloroform 190,000 39 

Trans-1 1 2-Dichloroethene 96,000 24 . . 

1, 2-Dichloroethane _ 110,000 27 

* ·-11},l-Trichloroethane 4,00Q 0.7 

* 1, 2-Dichloropropene 2,000 0.4 

Tr ichloroethene 41,000 8 

Benzene 220,000 69 

Tetrachloroethene 89,000 13 

--Toluene 78,000 2i 

Ethyl benzene 31,000 7_ 

·. Me tbodology: 3.29 ;grams of Sample No. 299315 were transferred into a clean• 
VOA. bottle.- ·s·m1 of head space from this bottle was injee·ted -

_ onto· the· GC column. 

Notes: · * cou:ipounds not detected in the solid sample analysis 
3 . . . 

f Concentration (ppm) e (ug/m ) <24 , 5000) 
6 (molecular .weight)(l0) 

, f : 
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,J1Ql6 ·a·nd 1260) were -found in samples SEll through SE14 in concentrations 

: ;i-~ang;ing from.~·hig~ of 24 ppm (SE12) to a lo~ of 0.12 ppm (SE13). 

The _slough north of U.S. Highway 90 was sampled (See Table 4-24). Traces of• 

'.phthalates and other base/neutral coinpourids seen in the main pit · 

:sed~ents/s.ludges ~re-._~ound in this islo~gh ~t fractional ppm leveis and below.· 

TOE .ranged from 574 ppm (SE08) to 2,660 ppm (SE15). No GC/MS volatile 

compounds· were found. Traces of PCBs below 1 pp:n were found_ in samples SEl 6, 

SEl 7,: SE18 and -SE19. 

Samp~e SE20 north of the slough_ area showed anthr_1eene (0.065 ppm), chrysene. 

( .15 ppm) and traces o'f .si~ other base/neutral extractable organic compounds , 

found i~ t~e ~~ pi~. 'lb'eie. two ~ornpounds were ~ot found in the ~lough norih 

of. u~s~ Highway .·9o,: which might refiect contaminant. tr~sport processes whic~ ·_ 

are active only d~ring high water periods (i.e. flooding). ' 

The pit east of_ the main pit· (SE04) contained elevated TOE (541· ppm), but 

otherwise is practically free of organic contamination (see Table 4-24). 

Organic -analyses of other sediments collected from sites south and west of the 

~ain pit are presented in Table 4-25. Sample SElO from the ditch immediately 

south of the main pit contained phenanthrene at 2.17)pm--aiid ~everal other . , 

base/neu_tral c~pounds. b~low 1. p~- that were als~ found in the main pit. _ 

S~diment~- fr~ the'ab~doned sand pit south ·of Gulf P~p Road (S006. and SE22)~ 

··were free of volatile.compounds and'otJierwise contained l~,ppm levels of 

phthalatea· _and three bas~/neutral c~pounds (naphthalene,: fluoranthene, and 

p~en~). · · Sample, SE23 from the drai~agiay toward Rh:kett Lake also contained.

low ppm .l~~E:ls, of .phthaiatesi 1~ ._PP,11 met~rlene chlo~ide, ·_ and O.OO~f 

PCB_;l26o;:-/sE24 further .downstr'eam'·exhibited liigher· levelil of PCBs· and Tat. 

-•.. Sediment,. 'fr~ Rickett :La~. (S~~9;-·.ee ~i~u~e- 4- cont~:in~-d 0~007 ppm 
. . .. .- ---~ _. ... ,· ;_ . . -----. 

PCB:..1260~_ 2.·s ppn TOK, ~nd:low l~vels .o p~thalates. 

The two ponds near the B.ive~clale Subdivision (SE27 and SE28) exhibited 2.5 and 

:-: 7.3 ppn Tm, 341 and 1_130 ppn.TOE, and 0_~46'and 0.021_.ppn PCB-1260, 

· respectively. Bis(~:.:ethylhexyl)phthalat~ ·was also found in both ponds. 



t=: L [ __ _ [ __ _ 

Stam mR'.111 CF U.S. 90 ·. ··mAINAGE rmm ce 90 &\Sf PIT 

Panimetem- OU.ts· · sms sins ml.6 mn sins m19 SE20 m20D ·m21 .fE)l+ 

April-1983 -<~ 1983 :> :<--fbverrber 1983-> _Apri11983 

ConYentiOMl An!llysis , 
X~t .·46.4 . 85.6 ·21~8 82.4 Solids. 18.S 45.4 ro.o . 54.4 ss.o. .54.1 .. 

Cerbcn '100 . g/kg dry 11.2. .o.35 ll.4 36.4 18~5 8.85, . 14.2 20.9. . 13.3 1.35 
me .. .-11g~ dry 49.6 1.6 5.4 17 2.5 1.9 2.0 1.6. 0.75 7~1 

·. 'ltJI!! 
. ' 

·trg/lcg wet • 514 2(6() · 636 MO m> 9'll 56S 314, ·410 541 
. : . . . . . ' 

~/1!JS VolatiJ.e8ii •••~a••~•.·~-- e • ■■ Iii• ■ e e e e e e • e e e e e •.NA.• ■••· .<IJI.. • ■ ■ .<IJI.. e e • e .RA.••• .<lJI.. ·• • • ■ .m.. ■ e e e .RA.· ■■■■• .HA.• e • • .M. e ■ • e • • e .NA. 

oo!YS: kid .~Ctiffl. •• ." •• · ••• -••••••••• ~ ••••. ••· ~ ••• m.· .............. m. •••••• m.. ~. ~ .<DL~ ~-~ •• • m ...... . M. ••••••• m~ ..... m. •....••• <II, 
lben.:>la .' ·, · 1!8~ dry 0.85 

• r • • • • ' ' 

.PCB!~~-·.· •• · ••• : ••••••••••••• ~- ..................... M. •.••..•....•.•..•....••••••• -•.•..••••.•••.••••••••••...•.......••...•.••••• ·• 
Pms; Total . . . ng/kg dry . NA NA NA NA NA NA- NA NA <IL . 
ICB-1016 ng/kg dry <lJL ~ 0.39 0.062 <lJL <lJL <J>L <lJL N\ 
Pm-1260 ng/kg dry_ <DL 0.027 0.<r.2 0.012 0.011 0.016 0.021 0.024 NA 

ltes ticid4!9 ••••••. ~ ••••••••.• ~ ••••••••••••••••••••••••••••• • 'NA.. •••• .M. •••• .M. ••.• -~ • ~ •• . 'NA..- •••• • 'NA.. ••••• • M. .••. .lfA. •••••••• <lJ[, 

cx:;/t!f!J BRse"/teitml ~ ••••• ~ •••••••••••••• ~ ••••••• • m ...•.............. .... . m .... .•........ m.· ........ ......... ~ ... . m .......... . 
.N!pbthalem _ .. 
Di-N-O::ty1-ji,thalate 
Di.~1-pbthalate 

. Bis(2-ethylhe,tyl)pbthalate 
Diethyl phthalat:e . 
Anthmcem . 
Fluoraif::hem· 
Pytem 
<hry9em 

~dry. 
ng/kgdry 
ng/kg dry 
~dry 
ng/kgdry 
ng/kg dry. 
·ugll(g dry. 
. rrg/kgdry. 
trg/kgdry 

0.022 
<DL 

0.034 
0.81 

(DI, 
', <DL 
~ 
<DL . 
<bl. 

<bL 
<DL 
~ 

0.83, 
<DL 
<DL 
<DL 
<DL 
<DL ·. 

<lJL 
<DL 
<l>L -
<t)L. 

<DL 
<t)L 

0.088 
0.1 

' <DL· 

<ln. 
15 

' <tJL 
17 

0.059' 
<lJL 
<tJL 
<lJL 
<tJL 

'<lJL 
0.49 
0.18 
0."4 

<l>L 
0.0>5 

. 0.025 
0.029 
· 0.15 

<DL 
0.57 

<DL 
<a. 
<bL 
<II. 
<tJL 
<a. 
<lJL 

._,.._ ... ~,.,-,-- .. , 

NA'_ - nci ara1}'2l!!d~ · . . . 
<I>L • leas than detectm limit (see Apperdix J). 
Ilg/leg• pp,i. 

0 w 
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. Table 4-25 •. · .French .Limi~ Sediments 'Qenical Amlysis Re_ailts 
. •, .._. -

Pmwetm. 
' . . 

• .....a.-'I _. ._ .. : ,. ·• ,· -
ConventiU"IU nn,u:,Sl8 ... , 

Solids . . 
. Carbon nx: ' . . -
,T(Jt.' -·· .LVQ ,,-

'Units 

.-~NBAR.si'm 

m09.· · · mio 

A6.5 
·,14.2.: 
. 0.53 
.-1380 

•' 

•, 

.··wg·&m110F' 
. GULF POMP RlAD ·-•. 

roo5 

ll.O 33.9 lJ.7 
19.2 18.1 · 13.0 
82.7 .. . 85.4 .. ·0.91.· . 
646 . 647·· '· <~· 

. . : . . 

~ DMD 
RicmrrL«B' 

58.0. 
,, 

·. 62~4 
4.74· .4.70 
·o.84 : 0.77. 

8~; ·- :1310: 

.. 

RIOO!lT 
UKB .. 

·24.3 
21.4 
2.8 
594 

PONOO NEAR 
RIVERDAtE 

44.0· 
11.8 
2.S 
341, 

re& ••••••••• ~ •••• •·•·•·· •• · .•••• ~ ••••••••••••• ~.-~ •• NA..~~.- •• •• ...... ~ • .HA. ••••••• 'NA.•·· •••• 'NA. •• -•••• -~ •••••• -••••••••••••••••••••••••••••• 
PCZs, Total . . . ..· ng/kg dry 0.16 . NA NA NA NA N\ 
IC&-1016 ·. ug!kg· dry NA <bL 0.3 <DI. <J>L 0.12 
Par1260 ug/kg dry NA 0.008 0.022 0.007 0.46 0.021 

l'est~·~ •• ~.~ •••••••••••••••• eng/kg dry •••••• 'NA..·.~ •• <l>I.. •••••• NA. ••••••• 'NA. ••••• <llL. •••• .HA. ••••• .HA. •••••••• 'NA. •••• .HA. •••.• .NA. 
t . . .·. -

~/}IJ!j, Base:/rfeutr&l-~ ••••• • •••••••••• • ••••••••••• • m.~ •••••••.••.•••• m ........ m ................. -..... ~ .m............ . . . . . . . . . . . . . .. · 
N!phthalere~ . . . ug/kg dry~ <bL 0.120 (t)L <DL <l>L <bL 
kempbthylem . :· . ng/kg dry 0.73 <DL <DL <m. <DL <a. 

· ket!lphthell! 11g/kg dry 0.42 <DL . <DL <DL <J>L <DL 
Diethylpbthalate ng/kg dty <DL : ~ <DL . <DI. <DL 0. 91 

.. Di-N-butylphthalate . . · : ng/kg _dry._' <bL <DL . <DL <DL . <J>L . · 0.82 
Bh(2-ethylhecyl}i:hathalia! , , lig/kg dty . . <DL · 23 2.6. · 0. 78 0.32 9.5 
Di-N-Oetyl,mthalate · . . . . : ng/l(g· dry. (t)L 21 . <bL <DL ·. <J>L <DL 
Phenmthiere · · . ni/kg dry 2.1 <DI. <lJL <Dr. <DL <IL 
Anthrace~ _. . . ng/kg dry. . 0.47 · <bL <J>L <bL <J>L · <DL 
Ftu«mthene trg/lcg dry ·o.57 o.m9 · <DL <DL <m. . <a.. 
Pyrere . . ug/kg dry . - 0.87 ·· •· 0.078 (t)L ~ <DL . <DL 
_Chrysere. 'flg/kg dry . . 0.19 . <m. .. <DL - <DL <m. <IL 
Fluotem . ng,lkg dry·· - 0.82 . <DL <DL (t)L . <l>L <DI. 
N:itl'tlbenzene ng/kg dry . 0. 23 . . <bL · <bL . . <m. <DL .<IL. 

NA·• mt ·anatyi.ed·~-- ~- _' -· ·.· :-•,.:, ......... :··-·:-···: - ,, , -· ···- -·-·· -· --·····-~~· ~ . ...-•.:· 

<l>L • less than d!tection limit (see Apperdix ·J). · 
ng/kg•ppn~· . 

~-

1 
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A sample of sediments from the main pit was tested for a variety of physical 

and chemical parameters which could affect the selection of treabnent 

alternatives. These teat results are listed in Table 4-26. 

4.6.3 Sediments Assessment 
I 

The sludges and ·sedim~nts in the main pit (SEOl, SE02 and SE03) are 

. substantially conta~inated with napbthal~ne' (up to 0.24 percent), phenanthrerie 

(up to 0.18 percent),· PC!s (up to 507 @, ~itrobenzene .(up to 680 .ppm), and __ 
. . ~ . . "'\ { . 

other organic compounds, Sampl•ing by the USE~A on September 20, 19?8 revealed t/-ir/"7 
PCBs (283 ·) and oil_ and grease (l0.8° · ercent) inside the main pit. EPA 

sam ling in the north slough showe 1,56 m PCBs and 24.8 ercent oil and 

_ grease. The solubi1ity of many of these compounds is low, and consequent_ly the -surface and ground waters do not exhibit significant levels of these compounds. 
' . 

The ·volatile component of these sludges is also su11stantial, since benzene was 
' found at 1100 ppm and over a dozen other compounds were seen in the high ppm;. 

range. The volatile compounds are affecting the shallow ground wate.rs .southiof 

the main pit (see wells GW08 and GW09) at substantial (part per million)·levels 

for some compounds. Seepage of leachate from the main pit to the shallow 

aquifer is occurring and appears to be transporting many of the volatile •-

organics and some -base/neutrals from the pit sludges into the shallow ground_ 

water. 

The sub-bottom profiling and vibracore sampling (see Section 4.4.2) indicated 

sludge deposits up to 5.5 feet thick on the bottom of the _central portion oft 

the main pit. ·Samples SE03 and SE25/SE26 were taken closest to this zone, and 

showed generally the highest chemical contamination. · The other samples were , · 

further -from this sludge. zone, and showed slightly lower concentradons. This 

concentration is likely to prevail across the entire underwater portion of the 

main pit. The vibracore samples indicate that dispersive forces (leaching, 

floods, etc.) over the past years have contaminated what was originally clean 

sands on the sides and floor of the pit. 'l'he entire bottom of the main pit is 

likely to be substantially contaminated to depths ranging from 1 foot up to a 

~ of 6 feet beneath the sediment water interface. 
~ ..J 

Sludge/sediment deposits exhibiting substantial chemical contamination in the 

slough between U.S. Highway 90·and the main pit were found to depths of 
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Table 4-26. Phyaical,Characterization of Sediment Composite 
•French Limited Main Pit 

- Parameter Value 

pH -

Alkalinity (% as ·eaco3)· 
Moisture· (%, Water)' 

Solids (%- Solids)_ --

Volatile Solids l% @·550•c) 
Oil and Grease (ppn) 

. -BOD:(%) 
~ . . ~ 

. Carbon·(% dry· basis). 

-H~i:~t~ (% dry basis) 

Nitrogen (% dry basis) 

Sulfur(% dry basis) 

Chlorine(% dry basis) 

. Sodium (% dry basis) 

.Potassium (% dry basis) 

Phosphorus (% dry basis) 
,. -•·. -

:B~/pound 

1.20-

s. 76. 

83.68 

16.32. 

3.20-

6,365 _ 

2.82. 

20.64. 

2.47 

0.44 .. 

2.~ 

0.077· 

0.085. 

0.13 

0.067 

3,334 

107 
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12 inches in an earlier USEPA study (Nadeau, 1981). EPA's study found a 

distinct correlation between TOE and PCBs in sediments and cores taken from the 

slough are a. 

Sediments in the east pit (SE04) and north of the main pit (SEOS, SE06, SE07, 

SE08, SEll, SE12, SEll, SE14, SE15, etc) exhibit definite contamination as- ; 

indicated by Tat, TOC, and GC/MS base/neutral analysis, although at levels 1( to 

2 orders of magnitude lower than the main pit. 

breach in the north dike adjacent to the U.S. 

,. 
The Flood of 1979 created a ;· 

Highway 90 bridge, which allowed 

sludges and floating oily residues to e~cape · into the backwater area beneath' 

- the bridge and between the highway and the main pit. Sediment SE20 indicate~ 

that some contaminant transport bas apparently occurred_ into the area _nor_tb ~f 

the highway, but that the-contamination is not present in significant levels~ 

Sediments along the drainage pathway south of tbe site exhibit low level. ~ 
t 

contamination (primarily phthalates and trace levels of PCBs) as far down as; 

Rickett Lake. Transport of contaminants during flood .events is probably thet 
i 

mechanism through which this occurs. Low level phthalate and PCB contamination 
; ,. 

(generally less than 1 ppm) on two ponds in the Riverdale area could also be[ 

explained by transport during flood events. i-
' 
~. . 

I : 

Because the major portion of the surface contamination other than the main1,. . 

waste pit sludg~e.aned ~e transport of contaminants by floodwatets 

or surface drainage is probably minimal. The contamination seen in and along 

the area drainageways is probably a result of past events and not an indicator 

of on-going surface migration of contaminants. 

4.7 SOIL SAMPLES 

4. 7 .l Site Selection Sampling Methodology 

Five soil samples (SOOl through SOOS) were collected in April '1983, while five 

more soil samples·(s007 through S011) were taken in November 1983 to supplement 

the previous sampling (see Table 4-27 and Figure 4-20). Soil samples were 

collected by compositing three to four subsamples . from a given area. A ~and 

trowel,· shovel or -post-hole digger was used to obtain the subsamples. The 

depth of the samples was 2 to 6 inches. Sampling tools were thoroughly cleaned 

and rinsed between each location. Cleaning involved removal of cross 

. ---
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. Table ·4~21. Soil Sample Sites, French Limited Site 

.Site Number Rationale 

· April· 1983 Sampling 

SOOl 

S002 

S003 

. S004 

SOOS 

S007 

S008. 

. S009 

· S010 

· ··SOU 
'- , ' 

Composite samples of soils from west end -of French 
Limited site, near slough south of U~S. Highway 90. 

· Composite samples of soils south of Gulf Pump Road in 
south swampy drainageway west ·of Old Barris County 
Landfill. 

Composite samples of soils along east site boundary. 

Sludge and soils above slough waterline south of U.S • 
Highway 90. 

Composite samples of soils north of u~s. Highway 90 in l' 

marshy area flooded by past high waters. 
' 'i. 

Composite samples of soils above swamp.waterline north. 
of U.S. Highway 90 betwe.en.slough and swampy drainageway. 

Composite sample of soils above. swamp waterline south of 
Gulf Pump Road along south side of drainageway. 

Composite sample of soils in.1swampy dt-...:inat£eway south of 
Gulf Pump Road east of the Old ·uarris·county··Landfill, ; 
same locations as S002. · · · · · 

Composite sample of soils taken from dry drainage ditch; 
in northern pdrtion of Riverdale Subdivision. 

Composite sample of soils taken in dry drainage ditch 
in south portion of Riverdale Subdivision. · 
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contamination followed by a water rinse, followed in turn by~ hexane then 

acetone rinse. The sample tool was then rinsed with distilled water and 

allowed to air dry. The first subsample was discarded as a further cleaning 

step._ 

. 4. 7 .2 Chemical Results 

Chemical analyses are presented in Table 4-28. The sludge samples SOOl·arid '. 
. ; 

S004 in the backwater area around the slough south of U.S. Highway 90 exhibited 
. . i 

the highest levels· of TOE, TOK and TOC'. A high level o_f contamination in S~l 

and S004 was expected, because the major portion of these samples was dried ~r 

semi-dried sludge residue. Contaminants in S001. were the most concentrated,: 

with levels of TCE at 337,000.ppm (33~7 _percent), TOX at 330 ppm, and TOC at'.. 

• 45_ g/kg (4.5 percent). SOOl and sooi. contained PCBs at levels of 209 and . , 

237 ppm, respecti_vely. S001 and S004 also exhibited significant· levels of , 

GC/MS base/neutrals·, some of which were naphthalene (480 ppm for S004), and '_ 
' 

phenanthrene (360 ppm for S004). S004 contained levels of acenaphthene, . 

anthracene, chrysene and fluorene which were less than the detection limit in 

S001. 

r: 
The soil sample SOOS, taken in April 1983 north of U.S. Highway 90,. exhibite~ 

. ' 
the lo~est TOX (17.2 ppm) and the lowest TOE (421 ppm) of all the soil sampl~s. 

SOOS and S~J (taken east of the main pit) contained 0.10 ppii and 0.22 ppm 

di-N-octyl-phthalate, respectively. Sample S007, taken north of U.S. 

- Highway 90 in November 1983, contained 0.014 ppm PCB-1260, 2.2 ppm . 

bis(2-ethylhexyl) phthalate, and 5.6 ppm di-N-octyl-phthalate. 

Sample S002 taken south of Gulf Pump Road in April 1983 was observed to have' 

· TOX ·of 140 ppm- and. TOE of 1,230 -.,pm, which was double that of. sampie S003. 

Sample S009 ta~n ·from the same vicinity in November had a TOK of 2. 7 ppm and a 

-:OE of 602 ppm. While sample S002 was not analyzed for GC/MS base/neutrals, ~ 
S009 showed bfs(2-ethylhexyl)phthalate (25 ppm) and di-N-octyl-phthalate 

(18 ppm) in the· base/neut~al fraction. 

Sample S008 was collected fur-ther south of S009, and exhibited 0.15 ppm 

PCB-1260, 18.3 ppm TOC, 2.3 ppm TOX, and 1,630 ppm TOE. 
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. Table 4•28 •. French 1,l■lted Soll• Che■l~.tl Analyab ~e■ult■ 

Parneter•- · Unlt■ Incidence . 1lange. SOOI 8002 8003 8007 8008 8009 8010 
~ sou a., 

Conirentlon■l Analy~l• > 
r· .. 

~-----_, April 1983-----> l'fmmbet 1983-------> l'.:> 
co 

Solld■ 
Carbon TOC 
TOX 
TO! 

30-78.2 . 
U.l-45~0 
-60-330. 

· .. 421-337000 

78.Z 
45.0 

330 
·337000 

45.l 
Zl.5 
140. 

12,;• 

46.7 
24.9 

60 
646 

·55.6" · 
44.9 

. . 256'
. ·313000. 

47.l 
·20.1 
17.2 
421 

67.4 · 
- 18.3 

1~9 
:-_698 ,-. 

48.4 48.7 
39.Z 12.J 

Z.3 2. 7 
.1630. 602 

87.9 
1.65 
1.0 

(670 

. . . . . 

83.3 
11.5 
0.84 

13100 

Pell■, Pe■tlclde■ 
PCII■, Total 
PCB-1016 
PCll-lHO 
Pe■tlcidea 

• • • • • • • ••••••••• •·• ·;.; ••• ~ • ·• •••••••• ~-~ ••••••••••••••••••••••••• KA ••••• • .NA.~· ••••••••••••• <DL ••• • •• • ••• ■ •••••••••••••• •.• •••••••••••••••••• 
ag/kg dry 2/3 209-237 209. 237 l'fA lfA lfA !IA M 
11g/kg dry . 1'A 1'A <l>L · <DL' 1'A 0.003 <DL 

·1111/kg dry l'fA !IA 0.014 0.150 RA 0.008 0.017 
mg/leg dry <D~ <DI.- <DL 1'A KA <DL lfA RA 

CC/HS BaH/1'eucra1· ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ll'A•••••••••••••••••••••••••••••••••••••••••••M••••••••••••••••KA•••' ►•••RA 
lfaphthalene Ilg/leg dry 2/6 · · 6.8-480 6.& r (IJI, 480 <DL · <DL <DL 
Acenapht-.1lene ag/lcg dry 2/6 37·280 37 (DI, 280 <m. (DI, (DL 
Phennthrene eg/ltg dry 2/6 19-360 19 (DI, 360 (DI, <DL <DL 
Pluora,thene ■g/lcg dry 2/6 911-140 98 <m. 140 <m. <m. <DL 
Pyrene . ■g/ltg dry 2/6: 110 · 110 <l>L 110 <l>L <DL <DL 
Benso(A)anthracene ag/kg dry 2/6 · 23·55 SS <DL 23 (DI, (DL (DL 

· 3,4-!enaofluorlffl mg/kg dry 2/6 25-32 · 32 (DI,· · 25 (DI, · . (DI, <M. 
. Acenapl,thene · _ ag/q dry 1/6 68 (DL (DL 68 (DL · (DL (DL 
lll ■(2-et11ylhexyl)phthalate .-- ■g/q dry 2/6 <DL · <rJT.·. · (IJI, <Dt. /2~Z 25 
Dl-lM>ci:ylphthalate . mg/kg dty 4/6 o.i-18. (IJL 0.22 (DL 0.1 - 5.6 18 
Anthucene 91/ltg dry 1/6 16 <DL <DL 16 <Dt, <DL <l>L 
Chry,ene mg/kg dry 1/6· 14 . (IJL (DL 14 (DL (DL (DL 
nuorene · ag/q dry 1/6 140 , - <DL r <DL 140 <DL · <DL <DL 

·. . ' . . ·., . . . _, . . . . . . . . . . 
• •• • • ••••••• • ~. ••. ••• ... •• •• • •••••• •• ~• •·• ..... .: • • .;. •• •• •• ••• (!JI.. ••• •·• • • Ill ••••• • <!JI, •••• -.~~• •••• ~~.••·• ••• M •• •.•., •• RA,.· •••• (UL ••••••• M • ••••• • RA 

~A• mt analysed. 
<DL • le11 than detection li11U: (■ee Appenduc It). 
mg/kg • ,.,.. --N 

CJl 
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Samples SOlO and S011, collected from the Riverdale subdivision, 

traces ·of PCB-1260 (0.008 ppn and 0.017 ppn, respectively). S010 also 

contained a trace of PCB-1016 (0.003 ppm). Sample SOil contained 11.5 ppm TOC 

and 13,100 ppn TOE~ which may be due to waste oil from trucks or automobiles. 

4. 7 .3 · Assessment 

Soil samples S001 and S004 exhibited the highest TOX levels of any of the area 

samples (330 and 256 ppm, respectively). These samples (primarily dried 

sludge) are from the zone of heavy sludge deposits reported earlier between 

U.S. Highway 90 and the main pit (Nadeau, 1981). These same two samples also 

exhibited the highest levels of GC/MS base/neutral compounds, as well as being 

the samples exhibitfug the highest levels of PCBs (209 and 237 ppm, 

respectively). ·PCBs ma. y not be uniforpijy_ distributed in the slough since the 
-':: - -, - /2t\~ .tc-!G ~ 

sediment sampl~ ~tos.)SEO~_and SEOZ) from the same area did not show any 

PCBs, CBs were primarily associated with 

would be ptesent only to a minor extent in the slough sediments. 
~wh.;y- '"7. 

TOX levels in the November 1983 soil samples are much lower than levels found 

in April 1983. TOC and TOE were also somewhat lower in Nove~ber but not 
0 , . 

significantly 10fo7er. Samples SE02 (taken in April) and ·sE09 (November) had ~QC 

levels of 140 ppm and 2. 7 ppm, respectively, and both samples were collected'. 

within 100 feet of each other from the swampy area south of Gulf Pump Road. No 

explanation for this difference can be found in the sampling technique or lab 

analytical method. 

Recent flood events have'transported sludge residues out of the French Limited 

main pit. Inspection of the area after the May 1983 flood revealed small· 

sludge residues deposited on tree leaves and limbs south of Gulf Pump Road. 

The analysis of soil .samples S007 through S011 indicates that soils away from 
I 

the main pit do not appear to have been widely contaminated by past flood 

events. 

Soil sample S002 was taken in April 1983 in the marshy area south of the main 

pit, some 400 feet along the flood pathway downstream from the main pit. The 

levels of TQC (140 ppn) and TOE (1,230 ppn) strongly suggest that past flood 

events Cl 969, 1973, and 1979) have indeed carried oily deposits southward 
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across the site boundaries. No GC/KS analysis was run on this sample. Sample· 

S009 was taken near S002 in November 1983, and analyzed for all GC/MS fractions •. 

S009 was free of contamination except for bis(2-ethylhexyl) phthalate .(25 ppm) 

and di-N-octylphthalate (18 ppn). S009 was not analyzed for PCBs, but soos: 
ined 0.15 ppm oL~l-2 • One isolated f n 1 

contamination is not sufficient to demonstrate wide-spread 

tion downstream. 

. ,;>,:t>AJ l { ft? N-l' 11(.J--( fSt!'f

Soil sample S003 exhibited 60 ppn TOX, 646 ppn TOC, and 0.22 ppn. di-N-octyl-

phthalate. Since this sample, taken from the low lying area northeast of the 

main pit, did not show other organic contaminants found in the main pit· slu~ges~ 

this contamination may not be due to the French Limited site .. 

Soil iample SOOS, taken north of the U.S. Highway 90 bridge near the "fishing 

hole" beneath the bridge contained the lowest levels of TOX (17\.2 ppm) and TOE 

(421 ppn.) of any of the soil sites sampled. Di-N-octylphthalate was also s~en · 

at this site at 0.10 ppm. Contaminant transport northward from the main pit 

through U.S. Highway 90 bridge may have occurred. However, the absence of 

other contaminants in this sample raises doubt that this contamination 

originated from the French Limited site. 

Soil sample S00'7 farther west from SOOS, indicates the same type of 

contamination as S005, primarily low ppn levels of two phthalates. ::S007 did, 

however, have a trace concentration of PCBs. This could have originated at 

either the French Limited or Sikes Disposal Pits site, existing evidence is 

insufficient for a conclusion. 

---e soils sampling .. and analysis suggests that significant lev'els of 

are not being transpc;rted off-site by
1 

flooding or other meclia~isms. Contamina

ti~n levels in the area soils indicate that some transport of cont.;inants may 

have occurred at some past time, but these transport mechanisms do not appear 

e active now. /tssess"'t..Jf 
I ~ 1P 3rd. ~,,d~r 

\ c~J~"f; '1 
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4.8 FISH TISSUE 

4.8.1 Sample Site Selection Rationale 

Five ·composite samples of fish tissue were taken from the fishing hole (BIOi, 

B1021 BI03, FT04, FTOS) beneath the U.S. Highway 90 bridge and analyzed to 

determine if metals and PCBs were accumulating in aquatic organisms._ In 

addition, two samples were taken from the lake south of Gulf Pump Road (FT06, 

FT07), and two samples were t'aken from the lake in the Riverdale Subdivision 

(FT08, FT09) (see Table 4-29). Three samples were collected using electrofish

ing equipnent in April 1983, and six more samples were taken in November 1983. 

The locations of these sites are shown in Figure 4-21. Individual fish tissue 

samples were composites of a minimum of two specimens of a single species. 

4.8.2 Chemical Results 

The fish samples BIOl, Bl02 and BI03 collected in April 1983 all exhibited 

mercury concentrations ranging from 0.08 to 0.17 ppm (see Table 4-30). Mercury 

levels were below detection limit in all samples taken in November, 1983. · The 

tissue samples also contained polychlorinated biphenyls (PCB) levels ranging 

· from~o 39~ppb. These tissues would be those fish portions c"onsuned by 

humans and thus would represent a direct component in the human diet. The Food 

and Drug Administration (FDA) currently has a limit of 5,000 ppb for PCBs and 

500 ppb for mercury in fish tissues consumed by man. The FDA limit for PCBs -

will be reduced to 2,000 ppb in late 1984, but this change does not affect the 

conclusions in this report. 

4.8.3 Assessment 

The levels of PCBs and mercury in fish near the French Limited site clearly-do 

not exceed the FDA criteria for human health protection. Since the -levels of 

PCBs ~bserved in the second set of field samples are all less tha~ 

PCBs in fish tissue do not appear to present a significant threat to human 

health-at this time. 

4.9 TERRESTRIAL ECOIDGY 

The French Limited site consists of a fenced lagoon with steeply cut banks. 

North and northeast of the lagoon, separated by only 5 to 10 feet in some 

spots, are borrow pits which are filled with water. These borrow pits have 

been invaded by vegetation, and the vegetation in these sites could be compared 

with plants growing on and in the contaminated lagoon. 
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Table 4-29. -Fish Tissue Samples Sites, French Limited Site 

Site Number Rationale 

April 1983 Sampling 

BIOi, 02, 03 Composites of fish specimens beneath U.S. Highway 90 
bridge analyzed for bioaccumulation.· 

November 1983 Sampling 

BI04, OS Additional fish specimens beneath U.S. Highway 90 
bridge analyzed for bioaccumulation. · 

. Bl06, 07 Fish specimens in south pit analyzed. for 
bioaccumulation. 

- . . 

BIOS, 09 Fish specimens in pond on southwest comer-of Gulf 
Pump Road and Maple Drive, analyzed for 
bioaccumulation. 
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Table 4.;.30.- · Fr~nch Limited Fish Tissue 

Compound Units 

Date Collected 

Location 

Fish Type 

PCBs ____ ug/kg wet 
I -

Copper 

Mercury 

Zinc 

ug/kg wet 
,---------

ug/kg wet 

ug/kg wet 

ug/kg • ppb. 

FDA 
Criteria Range 

5000 
z. 

18:-39f 

110-1900 

500 80-170 

3560-12100 

FRENCH84-S.5/0613RTB4-30.l 

B101 Bl02 B103 FT04 FT05 FT06 FT07 FT08 F1'09 

<-April 14; 1983--> <----------November 27, 1983---------> 

<-Lake in 
<-"Fishing Hole" beneath U.S. 90-> <-Lake South-> Riverdale-> 

<--Mixed Species-> 
(Carp, Gi~zard Shad, 
Bass) 

18_ 194 41 
' 

930 1900 920 

170 .. 80 90 
. 

6030 4940 12100 

Bowfin 

2.2~ 

280 

(220 

3560 

Blue
gill 

106 

150 

~210 

00 

Bowfin 

68. 

580 

<210 

6020 

Long
ear 

~~ 

150 

<250 

4850 

Large
mouth 
bass 

18Q 

170 

<230 

5350 

Blue- -
gill 

102 

110 

6710 

.... ... 
00 
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Willow, red maple, green ash, and emergent herbaceous plants exist on. the edge 

of the borrow pits. Duckweed and algae cover the surface of the water, and 

frogs and turtles are abundant. Turtles and snakes were observed in the main 

pit and along its banks. The dominant plant on the banks was sesban, a 

leguminous shrub coumon to disturbed wet areas of Harris County. The plants on 

the banks showed a high incidence of dead branches, although sesban growing in 

nearby disturbed areas away from the lagoon were healthy and fully leafed out. 

· In some areas of the lagoon, cattails and sedges grew in the shallow water, 

however, leaf death on these plants was high and they were in poor health • 

. If the water were to renain within the banks of the lagoon its impact on the 

terrestrial system would not be significant because the area of habitat loss is 

small. However, there is potential for flood waters to overflow the site into 

the nearby borrow pits and across the adjacent lands, which are used 

extensively by wildlife. River flooding can also carry contaminants from the 

lagoon to other areas where they may be toxic to wildlife and humans who 

consune the wildlife. 

4.10 SAFETY 

A site safety plan was developed to provide for protection of personnel and the 

neighboring environment. The Site Safety Officer was charged with 

implementation of the Safety Plan. 

4.10.l Well Drilling Operations 

Soil boring and well drilling was an important phase in the site investigation. 

The work had inherent risks associated with the possibility of encountering 

high concentrations of gases or vapors. Drilling personnel participated in 

ext~nsive physical examination prior to initiating work and wore protective 

clothing_ consisting of disposable coveralls, neoprene boots, reinforced cotton 

gloves with liquid-proof inserts, and hard hats. The safety officer was 

present at all borings and drillings to monitor the·breathing zones of the 

drill creews. All breathing zone measurements were made with a HNU, Inc. 

Model 101 photoionization detector (PID) and were below 1 ppm. Half-face 

organic vapor respirators were available but conditions did not warrant their 

use. There were rio exposure-related-or physical injury problems throughout the 

duration of both drilling programs. 
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4.10.2 Bathymetry1 Sub-Bottom Profiling, and Open .Water Sample Collection 

Small boats were used to collect samples from the main pit and other bodies of 

water at the site. Initial investigation of ambient organic· concentrations in 

the air on the lagoon indicated a concentration of about l ppn. It was decided 

that all boat work on the lagoon would require organic vapor respirators. 

Workers also wore disposable coveralls, neoprene boots, impervious gloves, and 

participated in physical examinations. The investigative work on the main 

waste pit was completed without incident. 

4.10.3 Well Development and Sampling 

This part of the site investigation was again accomplished by workers who had 

undergone physical exams. Protection of the workers from contact with the 

developnent water was paramount, and the use of coveralls, boots, and gloves 

was again employed. Constant air monitoring was necessary during well sampling 

to insure contaminant-free breathing. A few wells required the use of orga~ic. 

vapor respirators when ambient levels approached 1 ppn. All work was completed 

in a safe manner with no incidents. Envirormental sampling in areas renote to 

the main lagoon (outside the "hot zone") was accomplished in normal work 

clothes with the use of impervious gloves. 

4.10.4 Summary 

Air monitoring during all work activities rarely produced readings in excess of 

O.S ppm. Steady concentrations of 1 ppm or more were used to trigger respix:a-

tor use. rsonal protective equipnent chosen was Judged to be adequate; 

available hi her level rotection was available but proved unnecessary. 

medical problems were of minor significance and ranged from small cuts to minor 

heat stress. These conditions were easily handled on site by the Safety 

Officer and Field Team Leader. The public did not intervene in such a manner 

as to cause safety problems, and individuals encountered merely wanted to 

satisfy their curiosity about the site work. Emergency measures such as 

evacuation, police calls, or hospital calls were· not necessary throughout the 

project duration. Decontamination procedures utilized water and detergent or 

degreaser to remove visible soiling, providing confidence that contamination 

was not carried offsite. 
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Sludges in the main pit at the French Limited site contain substantial levels 

of volatile halogenated organics, volatile aromatic organics, polynuclear 

aromatic hydrocarbons, naphth~lenes, ~polychlorinated biphenyls, and 

pheno~ics. A summary of the peak concentrations of these· compounds is shown in 

Table 5-1. The high levels of some of these compounds h_ave un~oubted ly masked 

other similar compounds from detection during this survey. Nevertheless, the 

compounds in.Table 5-1 provide a strong indication as to the waste composition 

at the French Limited site. Samples from the environment around the site can 

be used to trace the movement of these compounds through surface water, ground 

water and other_ pathways. 

5.1.2 Surface Migration 

The sludges and liquids dumped into the French Limited main pit between 1966 

and 1972 have served as the chief source of environmental contamination in the 

site vicinity. The suspended solids in the liquids undoubtedly settled to the 

bottom of_ the pit, and the lime that French Limited added to the pit in the 

_early 1970s_ to neutralize the liquids changed the surface water chemistry. The 

San Jacinto River floods of 1969' and 1973 exerted significant environmental· 

forces upon>the· liquids and sludges in the main p'it. 'l'he floodwaters diluted 
. • . . • . f . . 

the liquids .in the main pit and flushed substantial port-ions of the waterborne 

contamli:iants out of the pit. Traces of these contaminants would be found today 

in the downstream direction from the pit (see Figure 5-1). Sediments (at SE24 

and SE29) downstream along this flood pathway show traces of PC~-1260 and 

elevated levels ~f TOE. The Rickett Lake sediment (SE29) farthest downstream 
• 

showed lower concentrations than the sites closer to. the main pit •. :Based upon 

observations during the flood of May 1983, the passage of these floodwaters did 

not appear to significantly disturb or erode the sludges in the bottom of the 

main :pit. 

The flood ·of April 1979 played a key role in dispersing sludges out of the main 

pit-. This flood breached the north berm of the pit near the U.S. Highway 90 
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Table 5-1. Peak Concentrations in Main Pit Sludges 
French Limited Site 

Volatile Halogenated Organics 
I 

Chloroform' 
l,l~Dichloroethane 
l,2~Dichloroethane 
T-1,2-Dichloroethene 
Methylene chloride 
.Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 

. Vinyl chloride 

230 ppn 
150 ppm 
230 ppn 
200 ppm 
170 ppn 
120 ppm 

ss· ppn 
48 ppm 
69 ppn 

Volatile·. Aromatic Organics 

·•:senzene 
Ethyl benzene 
TolQene. 

Polychlorinated Biphenyls 

Total PCBs 

Phenolics 

Phenol· 
Pentachlorophenol 
2,4-Dimethylphenol 

270 ppm 
87 ppn 

170 ppm 

507 ppn 

170 ppm 
740 ppn 
83 ppm 

Polynuclear Aromatic Hydrocarbons 

Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Fluorene 
Chrysene 
!enzo(A)anthracene 
Benzo(B)fluoran 
Benzo(A)pyrene 
Ideno(l., 2,3-CD)pyrene 
Benzo(ghi)perylene· 
Acenaphthylene 

Naphthalenes 

Naphthalene 
Acenaphthene 

Phthalates 

8300 .ppn 
2~00 ppm 
3000 ppn 
2500 ppm 
5400 ppm 

790 ppm 
740 ppn 
700 ppm 
450 ppn 

. 110 ppm 
.74 ppm 

2000 ppm 

8700 ppn 
4ioo ppm 

Bis(2-ethylhexyl)phthalate 45 ppm 
Di-N-octyl-phthalate· 16 ppn 

122 
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b_ridge which ~llowed sludges to move into the slough between the mairi pit and 

the highway. While EPA has since removed the floating·sludges fro~-the ~tough, 

intermittant patches of dried or partially dried sludges are evident along _the 

_ banks· of the slough, and the sediments in the slough still exhibit significant -

contamination. This contamination has also passed northward beneath the ·u.s. 
-Highway 90 ·bridge and is now found in the slough along the north side of ~he;' 

. . . . 

·road. Low levels_ of PCBs, naphthalene, phttialates, and po·lynuclear aroma tics: 

-~re ·found in. the slough north of the highway. However, this contamination 

north ·of :the ·highway is not present at significant levels,_ and does not pose :a 

health hazard to the area populace. 

- . 
_Similarly, trace levels of PCBs, polynuc lear aroma tics, and phthalates are, 

fou~d .in the soils, -and sediments south of the':site (~-outh of Gulf Pump Road). 
- -

Bowe·ver; ; the co.ntamination was not found at levels which_ might pose a health 

- hazard to the area populace. 

!. •• 

_5.1.3' Contaminate Groundwater Migration 

The existing .hydraulic gradients, the calculated permeabilities __ in the alluvium 

and the result of the groundwater chemical analysis were used to deiermin~ the 

extent of the contaminate plume originating from the French Limited pit~ The 

s pecifi~ data used in calculating the extent of• the plume is as follows: 

r.· Time.span of 18 years (19.66 to 1984); 

2. Groundwater and lake elevations on December 7~ 1983; and 

_ 3. · A-horizontal permeability of 3~10-2 cm/sec -in· the Upper Aquifer 
\ 

(Alluvium). 

-Figure 5-2. ihows that the extent of the plume to the· north, east and west -:is 

~Utel_Y __ ·_ to ,b_~- _.1~ss than· 20~ feet t howeve~, to th~ •_ou~h _the front ~f the. pl0e 

is estimat~d :to be approximat~~et f!om .. th~ ~it .~~d advancing about 1~ 

- feet·pe~'y~ar~t The projected:path direction:of::the.plume'is also shown·on. -
: ,, ~ ~- .. • ' . ' ·• : •, : : • • • • • f I • ' ' ' • • 

·- - Figure 5~2·.- .·As the_ plume extends toward· the\south, lt will be confined to the 
• . - • I . ' • : •. ; •. ~ : - • • .•. 

alluvium ;1>Y the Pleistocene deposits (c~ays),_compri'1~g the east valley wall 

and it. will 'be compressed. into a narrow~r band by-:th~ higb~roundwater 

g~adients· in the River~ale Subdivision. ln:·~pproxiuiately. 00 ears the front 

of the plume will have advanced to the southern section of old Harris 

L_ 
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County landfill and the marsh directly to the south. 
. \ 

Beyond this area, ·there 

are no monitoring wells so the flOW' direction is not known; however, it is 

likely to be toward the river. 

Vertical mi~rom the Upper to the Lower Aquifer is estimated to be 

approximate~et/year. At this rate, the contaminate plume in the 

alluvium has penet~he underlying Beaumont clay only a few feet and would 

take approximatel~ars to migrate throug@et of clay to the lower 

aqui_fer. 

5.2 WAS'l'E VOLtME ESTIMATES 

The sludges in the main pit appear to be the principal source of contamination 

.affecting the environment around the French Limited site. The sludges that 

have been dumped in the main pit have covered the deepest portions of the pit 

and have become mixed with the native sands, either through seepage or physical 

slumping of the sides of the pit. The available data suggest that there is 

approximately 200,000 to 300,000 cubic feet of sludges and from 500,000.to 

feet of contaminated sands in the main pit. The b~thymetric 

study indicates that the main pit contains approximately 24.5 million gallons 

of water. See Table 5-2 and Section 4.4 for details. 

JJOII ytfJ 
The estimates of sludges reflect the observations in April 1983, and do not 

account for the total amount of sludges original~y dumped ·into the pit 

(approximately 2.5· million cubic feet). Much of the waste was burned as par~ 

of the French Limited operation, also some of the floating wastes were removed 

and disposed ·of during emergency and planned removals. The San Jacinto River 

floods of 1969, 1973, and 1979 exerted significant envirormental forces upon 

the sludges, and transported unknown quantities out of the pit. Some portion 

of· the sludges was deposited nearby outside the main pit, wile the remainder 

were carried downstream with the floodwaters. 

The largest deposits of sludges outside the main pit are in the slough south of 

U.S. Highway 90, which contains an estimated 140,000 cubic feet of sludges and 

heavily contaminated sedimen.ts and soils (see Table 5-2). 
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Table S-2. Waste Volumes at the French Limited Sit~ 

Medium 

.·1. Sludges/Sediments/Soils 

Sludges in ~in Pit 

Contaminated Sands in Main Pit 

-.. @wam~tween Pit and U.S. 90 

. . 

·II. Surface Waters. 

Main Pit 

~ween Pit and U.S. 90 

* Average depth over entire area. 

Estimated 
Area 

(acres) 

7.3 
7.3 

4.6 

7.3 

4.6 

Estimated Estimated 
Depth* Volume· 
(feet) 

·cti:3> 
0.7 200~000-300,000' 

1.6 soo,000-1,000,000 

0.7 140,000 

(gallons)· 

10.6 24,500,000 

2 3,200,000 

127 
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The French Limited hazardous waste site may pose potential risks to the 

following types of target receptors: 

• Sensitive ecosystems, 

• Nat~ral resources, and 

• Population at risk. 

S.3.1 Sensitive Ecosystems 

As presented in the discussion on Environnental Setting and Terrestrial 

Ecology, Sections 1.3 and 4.8, respectively, the vegetation, land animals, fowl 

and fish life in and around the French Limited site are common to the area. No 

sensitive habitats or protected or endangered species were observed d~ring the 

site survey or are known to exist in this area. 

Potential impacts on the area's ecosystem may occur via terrestrial plant 

uptake and plant ingestion, via surface water contamination, groundwa~er 

contamination and airborne contaminants. As noted in Section 4.8, some effe~ts 

on vegetation were observed surrounding the lagoon. However, all other areas -

on-site and off-site appeared to sustain a healthy vegetative cover. _These ; 

observations indicate that effects on the vegetative community are limited only 

to direct contact with the contaminants in the main waste pit and where surface 

water movement due to flooding has transported the contaminants along area 

drainageways and floodplains. 

Surface mechanisms such as deposition of airborne contaminants or contact with 

any airborne vapors have had little if any impact on the health of the plant 

canmunities in the area. The presence of several types of animal tracks and 

observation of small fish in the shallow channel connecting the two parts of 

the main disposal pit tend to indicate limited direct impact on the immediate 

terrestrial and aquatic systems. However, since PCBs were found in fish tissue 

collected from various pits and lakes, at levels as high as 392 ppb, the French 

Limited site is potentially impacting the aquatic community. 

Because of the observations made during the ecological ''walk-over" survey of 

the site, the common nature of the flora and fauna in the area, and the primary 
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objectives of the work program, limited data were collected relative to fully. 

defining the extent of the impacts on the area's ~cosystem. Primary emphasis ,. 
was placed on definition of the nature, extent, and direction of the 

contamination at the French Limited site. 

5.3.2 Natural Resources 

Site reconnaissance defined the natural resources of concern to consist· most~y ~ 

of forested areas~ surface water channels, groundwater aquifers, and mineable 

sand. 

While land use in Harris County is divided into cropland, pasture and range 

(40 percent), forested (15 percent), and the remainder urban, the immediate . . 

French Limited site and vicinity consists of forested, industrial, and 

residential areas. 

The French Limited site is located within the 100-year flood plain of the 

San Jacinto River. Since the site started operations in 1966, four floods have 

occurred (1969, 1973, 1979, and 1983). These floods represent intense, 

short-duration events which inundate the site and exert significant natural 

forces to disperse surface contamination beyond the site boundaries. The 

floodwaters in 1979 successfully eroded the north berm of the main pit and 

created a pathway for sludge and sediment outflow into the adjacent swamp. 

Surface waters in the vicinity of the French Limited site are used for 

recreational activities, primarily fishing. PCBs were found between 18 and 

194 ppb in fish fillets taken from the local "fishing hole" beneath the 

U,S. Highway 90 bridge immediately north of the main pit and up to 392 ppb in 

fish from lakes south of Gulf Pump Road. Since fish from the "fishing hole" 

north of the main pit do not exhibit PCBs higher than from the lakes south of 

· Gulf Pump Road, a clear 1 ink between PCB in these fish and sludges from the pit . 
cannot be established. 

Contamination of the soils in the site area could pose a hazard to human health 

. if agricultural developnent of these areas were to take place in the future. 

Uptake of contaminants by vegetation destined for consunption by cattle or 
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·h1111ans could result. The commercial development of land areas potentially 

affected by the site appears to be highly unlikely. A large portion of the 

area around the site lies within the 100-year floodplain of the San Jacinto 

River and Harris County, and the federal government restricts building and 

development in.flood prone areas. In addition to being in the floodplain the 

area is relatively far removed from the metropolitan Houston area and not 

readily accessible to large work centers. Improvements necessary to remedy the 

situation do not appear feasible at this time; however, construction of the new 

U.S. Highway 90 may change the development outlook and thus area land use. 

There are approximately 34 residences in the Riverdale Subdivision and another 

seven residences along Magnolia Drive (west of Riverdale) that are within 

4,000 feet of the French Limited main pit. Of these residences, 14 are known 

to draw water supplies from wells less than 100 feet deep (see Appendix M). 

These residences are listed in Table 5~3. The closest wells to the .main pit 

are along Maple Drive'(within 1,000 feet of the main pit). The source of 

domestic water for the other 27 houses is either deep wells (greater than 

100 feet deep),· unidentified shallow wells or hauled-in water.- these 

residences are at slightly higher elevations (about 20 feet above mean sea 

level) than the main pit, and the water table in this area in.the direction of 

the subdivision is slightly higher than the sit~ vicinity. Nevertheless, 

g~und water beneath the French Limited site appears to be moving southward 

(east of Riverdale) and westward (north of Riverdale). Thus,·if the shallow 

groundwater gradients temporarily disappear or shift, these residences could be· 

subjected to shallow groundwater contamination, either from the east or from 

the north. Assuning all residences are occupied, and occupancy averages three 

people per household, then as many as 123 people could be exposed to 

groundwater contamination from the French Limited site. 

The high concentrations of groundwater contamination were found in shallow 

wells along the south side of the French Limited main pit. If the sludges in 

the main pit· causing this contamination are left in an uncontrolled state for 

long period~ of time (i.e. decades), shallow ground waters further removed from 

the French Limited site will become contaminated at levels exceeding the 

current hunan health criteria. The nature and thickness of the clay layer 
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Table 5-3. Shallow Residential Wells at

Residence Address

 —
(Riverdale)

 —
(Riverdale)

 —
(Riverdale)

 ~
(Riverdale)

 --

 --

•

* Other shallow veils which
area.

Casing
Size

(inches)

2

—
—2

2
2.5
2.5
2

2.5
2
2
2
2
2
2

2
2
4
2 (2)
2

^1_

4
4
3
2

4
4
4
3
4

have not been

FRENCH84-S.5/0613HTB5-3.1

French Limited Site Vicinity*

Well
Depth Comments
(feet)

65-100
40-60
— . - • ' . ' .
58
52 GW11
62
65
100 New veil replaces

older veil

220
60
85 or 185
90
87-100 GW10
90
— . • :. •

240
240

—50-75 (2)
25

24
"• . .

237
240
180-200
180-200

300
300
300
180-200
240

reported may exist in the
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(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6) (b) (6)

(b) (6)

(b) (6) (b) (6)

(b) (6) (b) (6)

(b) (6)

(b) (6) (b) (6)
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underlying the site makes contamination of the lower aquifers highly unlikely. 

If, however, contamination was introduced (by faulting, drilling, etc.) into 

the lower aquifer a significant number of people potentially could be affected • 

Five major drinking water wells screened as shallow as 200 feet are located 

within 2 miles downgradient of the French Limited site. These wells supply the 

town of Barrett; the City of Cro·sby, and other nearby communities. 

No contamination criteria exist for soils and sediments. However, the high 

levels of sediment contamination observed in the main pit and in the slough 

between the main pit and U.S. Highway 90 are exposed to large natural 

dispersion forces (chiefly floods). Significant health risks would be created 

if these sludges and sediments were dispersed in an uncontrolled fashion. 

Soils and sediments farther removed from the French Limited site, but still in 

the immediate vicinity, appear not to be significantly affected by past flood 

events. The primary risk involved off-site is contact with undiluted-heavily 

contaminated sludges or sediments transported intact from the site area. 

Previous removal actions at the site have removed the bulk of surface 

contamination making this highly unlikely, while off-site accumulation of 

sludges is minimal to non-existent. 

5.3.3 Population at Risk 

'lbe French Limited site is approximately two miles southwest of Crosby, Texas 

and one mile west of Barrett, Texas. The combined population of the 

Crosby/Barrett area is approximately 5,250 based on the 1980 census. Southwest 

of the site is the Riverdale Subdivision with a_residential population of less 
, 

than one hundred people. Other homes are located along Gulf Pump Road south of 

the site and U.S. Highway 90. 

'lbe Crosby/Barrett area is primarily residential with some commercial 

businesses and some sand mining operations along the San Jacinto River and its 

tributaries. Some farming also occurs in the outlying areas. Approximately 
I 
L.. one-half mile west of the site, on the western bank of the San Jacinto River, 

L 
I 
L 

St. Regis Paper Company operates a pulp/paper mill. 
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The French Limited site is surrounded by densely wooded lands and intermittent 

swampy areas. The area contains numerous abandoned sand pits which are 

frequented by area sport fishermen. 

The population potentially at risk includes: 

• residents in the nearby Riverdale Subdivision; 

• residents along Magnolia drive; 

• employees of the nearby sand mining operations 

• sp:,rt fishermen that frequent the San Jacinto River, and some of the 

abandoned sand pits; 

• travelers along U.S. Highway 90 and Gulf Pump Road; and 

• Harris County, Precinct 2 maintenance personnel. 

In examining the popul~tion at risk, it is important to consider the mechanisms 

or-pathways by which these people may become exposed to the contamination •. The 

primary pathways of potential concern for the French Limited site area are: 

1. consunption of contaminated ground water, 

2. ingestion of contaminated aquatic species and plants, 

3. direct contact with contaminated soils and surface water, and 

4. inhalation of airborne contaminated dust. 

Although all four of the pathways defined above have the potential for 

producing acute short-term effects, the first pathway (consumption of 

contaminated ground water) is most likely to produce serious long-term 

effects • 

Based on the above discussion and the potential population at risk, the 

residents in the Riverdale subdivision and those along Magnolia Drive are most 

likely to suffer long-term chronic effects as well as any acute effects. 

Because of the popularity of sport fishing in and around the French Limited 

site, and the potential for this segment of the population to be subjected to 

the contamination from the French Limited site by all of the last three 

pathways defined above, the sport fishermen are considered to be the second 

most likely segment of population at risk to suffer both acute and 
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chronic effects. However, because of the surface water removal mechanisms 

observed at the site, that is, the persistent flooding of the disposal area and 

the movement and dispersion of contaminants, the effects resulting from the 

last three pathways of exposure will continue to diminish. On the other hand, 

the potential for well water contamination will continue to increase as the 

contaminant plume moves outward from the immediate site area. This movement 

will occur as long as a sufficient concentration of the contaminant mass 

remains within the French Limited site. Once the source mass is removed.the 

potential for exposure to contamination from the well water will diminish 

accordingly. 

5.4 SIGNIFICANCE OF WASTE CONCENTRATIONS 

The waste chemicals at the French Limited site are present in the sludges and 

sediments in the bottom of the main p~t and in the soils and sediments of many 

of the adjacent pits and ditches. Surface waters in the main pit contain low 

ppb levels of the more soluble chemicals (chi~fly volatile organics), while the 
' ground waters immediately south of the main pit contain significant (high ppb) 

levels of these same volatile organics. 

Mercury was the only inorganic chemical (observed at 0.7 ppb in ground water 

with a criterion of 0.144 ppb) observed in water abOl7e its 10-5 incremental 

cancer risk human health criterion (see Appendix F), and it appeared only in 

ii- the background well. No groundwater wells on the site proper exhibited mercury 

contamination. Additionally, this level of mercury is below the 2 ppb primary 

drinking water standard. 

..... 

I -
-

-

A comparison of t·he highest observed concentrations in water at French Limited 

with the 10-S risk level human health criterion is shown in Table 5-4. 

Both ground water and surface water concentrations are shown in the table. The 

10-5 hunan health criteria were used for comparison due to the lack of 

drinking water standards governing most of the organic compounds found in the 

ground water. One compound, tetrachloroethene, was found in ground water at 

more than 100 times its 10-S hunan health criterion level. Four compounds 

~ere seen in ground water at between 10 and 100 times their 10-5 htman 

health criteria: benzene, carbon tetrachloride, 1,2-dichloroethane, and 
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Table 5-4. Suumary of Maximum Concentrations at French Limited and 
Human Health Criteria (All Units in ug/1 or ppb) 

Highest Observed Levels 

Human Health Ground Surface 
Paraneter Criterion'k Water Water 

benzene 6.6 180t 1500t 
carbon tetrachloride 4.0 44t· 
chloroberu:ene 488 7 
chloroform 1.9 390t 
1,2-dichloroethane 9.4 440t 190t 
1,1-dichloroethene 0.33 13t. 
1, 2"'11 ichloropropane 87 17 
ethyl benzene 1,400 68 S00 
methylene chloride 1.9 74t -
tetrachloroethene 8.0 910t 63 / 
trichloroethene 27 44t 110 
toluene 14,300 67 410 
vinyl ~chloride - 20 39t 180t 
acenaphthene :io 260 
anthracene 0.028 220 
benzo(A)anthracene 0.028 280 
chrysene 0.028 170 
fluoranthene 42 630 
fluorene 0.028 S70 
phenanthrene 0.028 1300 
pyrene 0.028 740 
phenol 3.soo 32 
bis(2-ethylhexyl) phthalate 15,000 13 390 
lindane 0.186 0.045 
mercury 0.144 o. 7t 

* Values correspond to the proposed 10-S incremental cancer risk 
levels for human health protection as discussed in Appendix F. 

t Exceeds the 10-S htman health criterion. 

135 
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methylene chloride. Three compounds in ground water (trichloroethane, vinyl 

chloride, and mercury) and one compound in surface water (chloroform) were 

observed at between 1 and 10 times their 10-5 human health criteria. 

Several compounds attributed to the French Limited site were found below the 

criteria levels in both ground water and surface water. 

A summary of the observed metals contamination.and the Primary Drinking Water 

Standards (see Appendix F) is presented in Table 5-5. No metals were observed 

above the drinking water standards • 

The high concentrations of groundwater contamination were found in shallow 

wells along the south side of the French Limited main pit. If the sludges in 

the main pit causing this contamination are left in an uncontrolled state for 

long periods of time (i.e. decades), shallow ground waters further removed from 

the French Limited site will become contaminated at levels exceeding the 

current human health criteria. 

No contamination criteria exist for soils and sediments. However, the high 

levels of sediment contamination observed in the main pit and in the slough 

between the main pit and U.S. Highway 90 are exposed to large natural 

dispersion forces (chiefly floods). Significant health risks would be created 

if these sludges and sediments were disturbed in an uncontrolled fashion. 
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Table 5-5. Drinking Water Standards for Metals 
(All Units in ug/1 or ppb) 

Parameter 

·atromiun 

Copper 

Mercury 

Lead 

. Zinc 

Drinking Water 
Standard 

so 
1,000 

2 

so 
5,000 

Highest Observed Levels 

Ground 
Water 

26' 

7.6 

0.7 

5.9 

49.5 

Surface 
Water 

11 

6.6 

0.3 

17.9 

137 
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and Site Boundary Map 
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111edi1,111 dense, 110fst, ffne-gratned 

SOiie clayey sand seas at 18 feet, 
saturated below 17 ffft 

LISHT BROWN AND CRAY CLAY (CH) 
,ery stfff, saturated 

LICHT BROWN SILTY SAND (5") 
11edf111 dens,, saturated 

. SON clay 1111111S· at n fnt 

r r r r I r r r r· 

0 

i I 
'i i 11 .-.e ~ '! f z .. 

0 
.,_ 
~8 !!'ti (Continuation of Log) 

Laboratory Tests ;;: cc 40 

44 
RED-BMIW!t CLAY (01) 

,ery stfff, saturated 
45 E'.lld of Borf ng • 44. 5 fttt 

E•logged boring prior to rea■fng. 
blllled borfng with 8-fnch bft to 
45 feet. Installed 4-fnch df1111tttr 
PYC well to 45 fNt. Scrttntd ftoll 

50 15 to 45 feet. Sand blckf111 fl'OII 
7 to 45 feet. 

55 

60 

85 

70 

·, 
:··:, ·_, 

ml .... :;-,_:,i._-
0
::,;!_........_ tOG OF BORING B1 / OW1 

8
.,..
6
,, 

_ &Oeopllyslels!s . ·,rend\ L1ii1ttd ·sue 
Crosby, Texas 
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~ 
CLAY i~~J 0 
CLAY 
SAND (SP) £;,·,;· 

" SILTY SAND (SM) CJ ~ 

:! ~ 

- 20· ~ 20 • (CH) :::c v✓ CLAY 
I-
C. ,~[ LI.I SILTY SAND (SM) 
Q 

: "~ .... 
!1 

. 

40-· 4n 
1: 

H• ~_;;j CLAY (CH) 

-
.... NOTES: 

1. Self Potential Run 
In Positive Mode 

m Harding Lawaon AaaoclatH 
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)./fl 6013,009.12 
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-! .e 
0 

L1bor1tory Teats a: 

SA(-1200•461) c 1 

LL•35 
PL•17 
Pl ■18 

LL•69 
Pl.•32 
PJ•37 

r 

I 
21 

21 

r r 

I i £ .-
tf ! i sJ 

1J -!A 
0 

5 

10 

15 

20 

14.5 114 
25 

30 

24.1 96 
35 

40 

r r ( 

Equipment h,91ctBot•cr l'ISb 
Elevation 17.§ (tit Date 4l1lBi 

DARK GRAY CLAYEY SAND (SC 
1oose, 110tst 

LICMT BROWN SAND (SP) 
11edt1111 dtnse, ..et, ffne to 
Mdf1111 9r1tned 1 trice 111, 

LICHT GRAY SANDY CLAY (CH) 
Stiff, Wit 

tncn■sed sand con,ent at 1% feet 

LIGHT GRAY SILTY SANO (SIi) 
111edt1111 dense, satunted, trice cl ■i 
ftne grained · • 

LIGHT GRAY MD YELLOW SANDY CLAY (CL) 
very stiff, s1tur1ttd 

Slightly sandy at %8 ffft 

RED-BROWN CLAY.(CH) . 
,ery sttff, 11tunted1 blocky, 
sltctensfded 

r 

color dlinges·to·t1ght graj and 
yallow at:38 f11t •. s1tghtly~s111dy, ·. 
occntonal silty s■nd,se1115 belOlf • 
39 feet 

r r 

Laboratory THtl 

SA(-1200•51'1) 
SG-2.lili 

Per11 K•l.2 K 10•6 
(lttfflOld) 

LL•56 
PL•27 
Pl•29 

r r 

- i i ! I .e ;-
f .i 

0 !A ?-i a: 00 

19.2 107 

-c 1 67 

50169 18.3 108 

21.6 98 

22.9 96 

r 

£ i I I 
-40 

45 

50 

55 

60 

70 

75' 

' r r r 

(Continuation of Log) 

occaston,1 st1ty 1111d 11,ers 

LIGHT GRAY SANDY SILT (ML) 
very dense, saturated, non• 
p1ast1c, tnce clay, fine gr■tned 

ltED-BIIOWN CLAY (CH) 
very stiff, 11tur1ted, 
sltctenstded 

color changes to gray wtth SOl!le 
stlt lenses 

End of Bonny • 70 feet 
£•logged bor 119 prtor to re•fng. 
Rtaaed lborfng wtth S-.tnch btt 
to 511 feet. Jnsta11ed 4-tnch 
dtllllter PYC w11 to 511 ftet. 
Scnentd fl'OIII 38 to 58 feet. 
Sand t,ectftlled ff'OIII 31 to 
58 f~. 

...... 

0 
0 
-J 
w-
w 
CJ.:> 

LOG OF BORING B2 / GW2 
French L11ifted Sfte 
Crosby, Texas. B8 
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SMD (SP) 
CLAY (CH) 

snn SAND <~> 
CLAY (CL) 

CLAY (CH) 

SANO SEAl'!S 

SANDY SILT (II.) 

CLAY (CH) 

!!Q!ll: 

1, Self Potential Run 
In Positive Hode 
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Laboratory Testa 

Si.-2.6S 
SA(-1200•51) 

r 

Per111 K•4.0 x 10•3 
(Remold) 

SA(-1200•31) 

r r r , , f 

- e 

! I .l II 
8. ... 
i =- J Equlpm41nt J119ertRaUey M11b 

~ i § cZ ElevatlM 13,2 fcu Data 4/14/83 Q 
.;: 00 O , 

■>.>a CRAY CLATET SMD (SC) 

1 13 

5 

1 ?S 

10 

42 17.6 102 
15 

1 50/7" 
20 

1 ·48 

25 

1.s 
30 

1 15.3 112 
35 

1 19.0. 101 
40 

ii!!! 
!!!!! 
~~~~~ 
~~~~~ 
!!iii 

m11 

'111111 
,:::::: 

mm 
!~~m 
mm 
1m11 
H!Hi 
::iii: 

mm 

Mdtlllll den11, IIOflt 
LISIIT lll!OIIN SAND (SP) 

Mdllllll 1"'". lltUl'lted. 
ined in- 111t! 11r11ned · 
wfth 1C11111 clayey sand se.,,s 
at 3 feet 

with some gr1ve1·se1111S with 
trace clay below 18 feet 

LIGHT GRAT SAIIOT SILT (It..) 
ffltdiuni dense, s ■tUl'ated, 
non-plastic~ trace clay, 

. fine grainea 

I r ' ' ' r ' ' r I 

(Continuation ~• Log) 

- - e 

! 8 -~ ' € I _. h ~ 

Laboratory Tests !: I j! a! 1 

1.5 

1.2 17,0 109 

2.0 26.7 92 

•

. : NM'df.,..;...;..:,..A~ 
_Enoir-w,0tieloolill 
:.&G~ 

. . : :_ '.-: .. · 

40 

45 

50 

55 

60 

65 

70 

75 

80 

IIED-IIROWN CLAY (CH) 
,ery stiff, saturated 

End of Boring - 55 feet 
Re1111ed boring with II-inch bft 
to 27 feet. Installed ••fnch 
di1111tter PVC well to 27-feet. 
screened fl'OIII 7 to 27 feet. Sand 
backfill fl'IIIII 5 feet to 27 feet. 
Well game logged after c0111plet1on 

. LOG OF BORING 83 / GW3 
,rencti.Li•ited Site 1310 Crotby~ Te•as 
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Laboratory Tests 

- - 0 
E ~ -8 0 .8 -a. CL)- :::. Q) 

Equipment &loeclBotaci Wash a. ~- ~ ~ ci :::: :, C • U) -CP "iii o. E 3: 0-
0 --c ~~ 

Q) co Elevation 16 1 8 feet Date 4l7l83 - 0 ~8 0 Cl) 
CL ffi 00 

BROWN SANDY Cl-A Y {CL) 
medium stiff, wet, with roots 

BROWN-GRAY SILTY SAND (SM) 
loose, wet 

BROWN CLAY (CH) 
stiff, wet, trace sand 

LIGHT GRAY AND YELLOW BROWN 
~ SANDY CLAY (CL) 

stiff, wet 

18.1 108 
LIGHT BROWN AND.GRAY CLAY"(CH) 

very stiff, saturated, with 
some clacareous nodules, 
slickensided . 

\ 

. 14.8 

LL=33 
PL=17 . 
PI=l6 _6 <1 16.8 
Perm K= 3.5 x 10 

SA(-#200=96%) I 23 

E-logged boring prior o reaming. 
Reamed boring with 8-1 ch bit to 
39 feet. Installed 4-i ch diameter 
PVC well to J9 feet. · creened from 
9 to 39 feet. Sand backfill from 
8 to 39 feet. 51 

II 
Harding Lawson AuoclatH 
Engineers. Geologists 
& Geophysicists 

DRAWN JOB NUMBER 

SIi\ • 6013,009.12 

112 

111 

35 

~ndwater seepage at 13 feeD 
color changes to red-brown 
at 18 feet 

some interbedded fine-grained 
silty sand seams at 23 feet 

LIGHT GRAY ANO YELLOW SILTY 
CLAY (CL) 

very stiff, saturated 
LIGHT GRAY SILT (ML) 

medium-dense, saturated, non
plastic, with some clayey 
sand seams 

RED-BROWN LIGHT GRAY SANDY 
CLAY (CH) 

very stiff, saturated 
40 End of Boring - 40 feet 
LOG OF BORING B4 / GW4 
French Limited Site 
Crosby, Texas 

PLATE 

B12 
APPROVED OAT[ REVISED 

l"'ll'/41 s-/4y 
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CLAY "(CH) I I .I I 
. 

I ! t I • I• ! I I I I I·! I I I I a::-, 
• I ft, I t ! • i • I I I T I , I "' . I , I 

+' SANDY' CLAY (CL) . : I ... ; . I . ! : -, • I I I ... - • I cu 

~ 
1, I I I I I : I •I• I I I I i I i - ' l•I :: ' . I I LL. I • I . . ! I ' I "T• I '· I 
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~ --~-q-++: T -~ I I I . I ! ; I I I I • 

• I ,._ . ' . : : I I ♦ • ., 

20· ::c 20 ' ; ; ! ·C:... . . I . ... • !• I I . 
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~ ' ! I I I I : I I .. t·I 

SILTY CLAY (CL) ' I I 'I I I 1 I .. 
. ' • ·- I 

m 
I I • I ' l I "11... ' i I I I t I I i 

SILT (ML) I ' . • -~ I I I ' I• 1, I I • 
• I ! • i • I I • •- I·••- ., •· I ' 

SANDY CLAY (CH). l · i , r • --i ; • -y I I I i .... , 
i ' t 

. ; 

· 40·· 40 I 
I I : I , I I I I I I I . I I 

I ·-:~ .. ----- .. ..... - •· ... ' . ~-- 8 4 

r 
:B_, .. 16 .. 

SELF POTENTIAL SINGLE POINT. •. 

(millivolts) RESISTANCE - (ohms) 

-
-
- NOTES: 

1. Self Potential Run 
In Positive Mode. -

' 

-
-- Cl 

Harding Lawson Auoclatea GEOPHYSICAL LOG OF B4/GW4 l'LRE 

French Lfmi~ed Site 813 Crosby, Texas ... CRAWN JOI MAID£R ~ Mt M-mED 'Dll1't 

ln.. 6013,009.12 M/-'/fl/ s-/8~ 
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Laboratory Tests 

- ~ a. ~ 
0 

II)-
Q. ... -- - :::,C 

Cl) 
- IIP 

~ en-
0 •-C - ~8 Q. ai 

1 

0 
a. -::-·u; 

~ii 
00 

-=- 11P 
s:. a. - E a. 
11P co 
0 u., 

Equipment Auger/Rotary Wash 

Elevation 12.6 feet Date 4/11/83 

BROWN CLAYEY SAND (SC) 
loose, wet 

LIGHT BROWN SAND {SP-SM) 

SA(-#200=9%) _3 Perm K=l. 7 x 10 
12 19.l 116 

medium dense, saturated, trace 
silt, fine-medium grained 

o.s 11 

<l 

SA(-1200=2%) 1 

<1 

MA(-1200=73%) S < l 
Penn K=9.6 x 10-

DRAWN 

Harding Lllwaon Asaocl•t•• 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

6013 009.12 

10 

14_ 

16.3 104 

35 

40 

slightly cl~yey at 8 feet 

some clayey sand seams at 
13 feet 
becomes more coarse grained 
at 15 feet 

RED-BROWN AND LIGHT GRAY CLAY (CH) 
stiff, saturated, slickensided 

LIGHT GRAY SANDY CLAY (CL) 
stiff, saturated, with 
some clayey s~nd layers 

End of Boring - 30 feet 
Reamed boring with 8-inch 
bit to 25 feet. Installed 
4-inch diameter PVC well to 
25 feet. Screened from 5 to 
25 feet. Sand backfill from 
4 to 25 feet. · 

LOG OF BORING 85 / GW5 
French Limited Site 

PLATE 

B14 Crosby, Texas 

APPROVED REVISED DATE 

H/J 
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e iA cS~ Laboratory Tests ~ 

0.6 20.1 97 

21.3 100 

0 

1 

0 34.9 91 

1 

1 

r r ' r 

Ii 
0 

5 

10 

15 

20 

25 

Equipment Auger/Rotary Nash 

Elevation 13.9 feet Date 4£12£83 

&RAY SANDY CLAY (QI) 
stiff, .wt 

LIGKT GRAY SILTY SAND·(SM) 
~edf1111 dens,, saturated, 
ffne grained. 

LtGKT GRAY CLAYEY SAND (50 
loose, saturated, fine 
.grained. 

decreased cl ■y content, aedh1111 
dense, SOiie gravel, SOiie odor 
at 23 feet 

RED-BROWN CLAY (01) 
very stiff, 11tur1ted, blocky, 
"1th SOiie stlt and sand l1111in1tions 

LISHT GRAY AND mt.ow SANDY CLAY (.cl) 
Yiry. stfff, saturated, "1th 
SOIIII clayey sand HIIIS ' 

·1.1Gti'r &RAY CLAm SAND (SC) 
: ..... '.. l'ildt11111 dense. Htuntld_ 

' ' ' 

Laboratory THta 

SA(-1200•SH) .3 
Pel'III K•2.7 X 10 

LL•SS 
PL•24 
Pl•31 

LL•S6 
Pl.•24 
,1■32 

' 

-! 
Cl ... 
"' 

1 

1 

1 

1 

1 

1 

1 

' 

'i C: 

i ~= j 

f 11! 
IA a~ iii 

27.9 94 

31.3 89 

23.0 · 101· 

' ' r r I 

£ I I c! (Continuation of Log) 
40 

LIGHT liRAY SANDY SILT (K.) 
11edl11111 dense, saturated, 
non-plastic,f♦ne grained 

45 

RED-BROWN CLAY (CH) 
very sttff, saturated, blocky 

50 

"1th SOiie ftne grained silty sand 
l•inattons below 53 feet 

55 

60 

65 

70 

color changes to gray-bro1111 
increased silt content 

sand se• 65 to 67 feet 

LIGKT GRAY-GREEN SANDY CLAY (QI) 
,ery sttff, saturated 

RED-BROWN ANO LIGKT liRAY CLAY (CH) 
very stfff to hard, saturated, 
1ltcken1idt,.with calcareous 
nodules 

OUtl ·LOG-OF BORING B6 / awe 
· Fnridl Ulli'lttd Sfte 

- . Crosby~ Texas 815 
·www i& ... uu1t, D,,QMD DA~ .__ ___________________________________ _,;;.1"'-~ ..... ---.>!l§Ou.1~3

1
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E! ; L.ol,crator, 1-fl ... 

23.2 99 

cl 

SA(-f200•87l) 

2 

LL•48 18 30.2 91 
PL•ZO 
PI•28 

2 

-= - . 
ll 

95 

100 

r r r , 

ICOllliftuotion ol L09) 

silty sand layer 1t M fNt 
RED-BROWN CLAY (CH) 

very stiff to hard. saturated. 
slickensided with some fine 
grained silty sand l111inations 

GRAY SANDY SILT (It.) 
dense. saturated •. fine yrained, 
non-plastic, some silt ayers 

BLUE•&RAY CLAY (CL) 
stiff, saturated 

LIGHT GRAY MD YELLOII SANDY CLAY (CL) 
very stiff, saturated. wfth IOIIII 
clayey sand 1e1111 

r , r ' I 

- i! 
C' 

& I ! .e .it l r 
Cl i~ s~ a:'. II IJll>omory ~.,. 

2.8 

50/5" 

5&•2.67 10 25/1" SA(-1200•151) 

2 48 

-=-=· ~-"&E 

i!!l " 

~ 

130 

135 

140 

I 

:1 

r r I 

C CclftliluatiCIII of Lot, 

LICHT &RAY SMD l5H) 
very dense •. sa urated, 
some silt. fine grained 

tnuused c~ content with SO!lle 
s■INf"'ii\d tl=t111lti1ttons, dense 
.It 153 feet 

f 

End of l!Orin1 • 154,5feet 
£-logged IMlr ng prtor to n1111fn9. 
l!enled boring wtt• 8-tnc•-btt to 145 
fMt. Installed 4-tnch dflNter PYC 
well to 142 feet. screened ff'OIII 127 to 
142 feet. Sand !Mictffll ff'OIII 111 to 
145 feet. Well plugged on 4-12-84. 

LOO OF BORING B8 / owe 
French-Lf■fted Sfte 
Crosby, Texas 

.. ;' ____________________________________ J W .IOeMJMB(A JAodb . &ti 11:;;ao o~,, 
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Cl 

SANDY CLAY (CH) 

SIL TY SAND (SM) 
CLAYEY SAND (SC) 

CLAY (CH) 

SANDY CLAY (Cl) 

CLAYEY SAND (SC) 
SANDY SILT (lot.) 

CLAY (CH) 

SANDY CLAY ( CH) 

CLAY (CH) 

CLAY (CH) 
with sandy silt layers 
SANDY SILT (It.) 

CLAY (Cl) 

SANDY CLAY (CL) 

SAND (SH) 

!!9ill: 
1. Self Potentlol Run 

In Posltt,e MOIi~. 
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Penn K•8.0 x 10·3 
(Remold) 

SA(-1200•41) 
S6•2.65 

SA(-1200•31) 
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17.8 106 

19.3 106 
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15 

20 

25 
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!!iii• 

35 

40__,,,. 

GRAY CLAYEY SAND (SC) 
100s1, IIIOfst, wfth SOIIII clay 
pockets 

LIGHT BROWN SAIID (SP) 
10011. wet, wfth SOiie clayey 
sand se••s. ftn1-gratn1d. saturated 
below 4 feet 
bec01111s •dt• dense at 8 feet 

beccnes den.11 at 12 feet 
ftne to ■edt11111 grained.•
ffne gratned gravel se111s below 
13 feet. · 

color Changed-to gray 

trace of clay at 23 feet 

LIGHT 6RAY SANDY CLAY (CL) 
stiff, saturated, with 
clayey sand lenses 

Perm K•6.6 x 10·5 
SA(-1200•571) 

LL•76 
PL•25 
Pl■Sl 

1..,_.,oea1ogt91a 6 ........ '---••--
I Oeapft, ac111s 

bilMi ZNUURi 
H"· ~013,009.12 

I I f ( r t 

0 

'i 1 C, .- ::::. . -.J :;C a- 11 1;!! iii 
(Continuation of Log) c.u 18 ~i 

00 40 ~ 
w 

18.8 106 11/A dlettlfcal odor at 44 feet 
45 

I~ 
RED-IIRIMt CLAY (CH) 

-- -- very stfff. saturated 
33.2 86 

50 ,~ 
SOIIII 1flty sand la•tnatfons at 
53 feet 

55~ End of l!ortng • 55 feet 
E-1ogge4 bortng, 
Blckfflled to surface with cement/ 
bentontte slurry. 

II I 
60 

65 

70 

75 

80 
LOO OF BORING B·7 ..... ,, 
French Lt■tted Sfte 818 ·Crosby, Texas 
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Laboratory Tests 
a. (D 

NOTE: 

B2/GW2 was dr.il led 20 feet from 
GW7. See B2/GW2 for detailed 
descr;ption of subsurface strata. 

II 
Harding Law•on AsaoclatH 
Engineers, Geologists 
& Geophysicists 

CRAWN JOBNUMBER 

J.M.. 60131009.12 

0 -.8 -:=. G> 

:::- .c a. a. E ·c;; 
~ lii G> ca o en 
00 

0 

25 

30 

35 

40 

Equipment Auger/Rotari Wash 

Elevation 17.5 feet Date~R_ 

LIGHT BROWN SAND (SP) 

LIGHT GRAY SANDY CLAY (CH) 

LIGHT GRAY SILTY SAND (SM) 

LIGHT GRAY AND YELLOW SANDY CLAY 
(CH) 

End of Boring~ 24.0 feet 
Bor;ng drilled with 8-inch bit 
to 24.0 feet. Installed 4-inth 
diameter PVC well to 24 feet. 
Screened from 14 to 24 feet. - _ 
Sand backfill from 24 to 12 feet. 

LOG OF BORING GW7 Pl.ATE 

French Limited Site B20 Crosby, Texas 

APPROVED DATE REVISEO DATE 

M~M S-/4'1.. 
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'i e 
'i e -J a -a -- ~ !1 Equipment "'9er/Rot1rz Wish ! j .- J g 

t w .e IC a~ ~ !'i ~ 1 j .. a f Ct j~ a! ~ iZ Elevation 1519 feet Date 4/5/83 C) j~ t-1 iZ (Continuation of Log) ..::-ii: 0 
Laboratory Tests 0 Laboratory feats a: iii 00 O') 40 

LIGHT BROWN CLAYET SMD (SC) LL•29 
loose, 1110tst, fill PL•19 

GRAY CLAY (CL) P1•10 
7 LIGHT IIRCllffl SILTY SAND ($11) Penn K• 1.0 x 10·8 very stiff, saturated 

1 oose , wet , w1 th 1e111e gray cl 17.5 117 
5 clay 1e1■s ind SC111e.d1rk gray 

45 silty sand sens, fine grained 

color changes to gray, Ndi1111 LIGHT GRAY SANDY CLAY (CL) 
SA(-f200•2oi) 23 dense stiff, saturated, with some 

<1 clayey sand seams SG•Z.66 
10 50 End of Boring - 50 feet 

LIGHT GRAY CLAYEY SMD (SC) 
E-loggtd boring 
Backfilled to surface with cement/ 

1.5 11 
loose to aiedium dense, saturated,: bentonite slurry. 
ffne -gra fned 

15 55 

45 LIGHT GRAY SAND (SP) 
dense; saturated, ffne-grafned 

20 60 

occ1sfon1l clay lense and same 
40 darker gray layers at 23 feet 

25 65 

35 
clayey gravel se1111 at 28 feet 

30 iHH 70 
LIGHT GRAY SANDY SILT (K.) . . 

dense, saturated, ffne grafned sand, 
trace clay 

SA(-t200■7oi) 
S6•2,65 

35 75 

40 80 

■ 
...,_,.._A•W-... LOO OF BORING B8 ..... , 
~0-... FF'fflch Ltll1ted Sfte B21 .•~ Crosby, Ttx■s 
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g hl9er/Rotarl Wash · ! 'i C -1 .- • Equipment I 
i e: :a 1i ~ ~ l .- • 

s! i5. 51 ~ ~ I w 
e -~ 'E c!l Etevit1nn 15.9 feet Date 4/5/83 ill ! ~8 

.i- ~ 0 !8 .s! (Continuation of LOQI 
laboratory Tests ... 0 laboratory Tests -Q, 40 00 

LL-46 23,7 90 6RAY•IROWII SANDY CLAY (CL) 
Pl•l9 stiff, wet 
PJ.z7 wtth 10111e sand 1 ayers at 

3 ffft 
5 

LI6HT BROWN SILTY SAND (SM) 
loose, saturated, fine grained 45 

chflllfcal odor at 9 feet color change to light gray, SOiie 

l!i B 
dark clay l1111inations, SOIIII 

20 yellow stafns at 48 feet 
10 50 strong chem;cal odor at 50 feet 

UGKT &RAY SILTY SANO (SM) 
loose, saturated, ffne grained 

HA(-#200■24") 
S6•2.59 15 55 

UGKT &RAY SANO (SP} Perm K•2.S x 10·7 &RAY CLAY (CL) 
40 mm dense, saturated, ffne grained LL•42 10 32,2 92 very stiff. saturated, 

20 
ggg PL•20 slickensided, with sand lenses, 
ggg P1•22 60 strong thfllical odor 
mm m::: End of Borin' - '59 feet :m:: 
HHH with some fine grained gravel E•logged bor ng, 

SA(-1200•341) 50 m~i~ seams, well-graded sflty sand Backfilled wfth cement/bentonite 

25 :::::: at 23 feet · slurry. 

m::: 65 
:::::: 
ggg 

27 lllll\ 
becomes 111e~i1111 dense at 28 feet 

30 
:::::: 

~HiH 10 

LI6HT &RAY CLAYEY SANO (SC) 
Mdfu. dense. saturated, 
ffn• -grafned. with 101111 sandy 

35 clay pockets 
75 

DARlt BRAY SILTY SAND (SN) 
SA( -1200•12") 1 loose. saturat•4• ff111,grafned 1 

40 some chemical odor BO ....... .._ __ LOG OF BORING . ~9 _, 
-~Otcllogl9II French Lf■fted Stte 823 I .-. Crosby1 Texas 

&,.;ii l5iN1JWitA -D· iWi iif'Mlb 6Xii 
1/j fi0131009.12 t!!tJ. ~,J;t. 
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NOTES: - 1. Self Potential Run 
In Positive Mode 
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OG7350 -a. 
Q. -

C:f -
Laboratory Tests 

0.. 

SA(-200=65%) 1 
Non-Plastic 

0.5 

SA(-#200=19%) 
Perm K=2.2 x 10-5 
(Remold) 

LL=65 
PL=22 
PI=43 

ml 
DRAWN 

it\ 

1.2 

o.o 

0.5 

Harding Lawson AaaoclatH 
Engineers. GeolOgists 
& Geophysicists 

JOB NUMBER 

6013,009.12 

0 
0 --Cl) 

t 
ffi 

3 

7 

8 

- ~ ~ -0 - Auger/Rotary Wash G)- :::.. G) 
Equipment ~- ~ ~ ii ::, C a. E -a, ·u; en--c ~i Q) l'I) 

Elevation 10.1 feet Date 4llll8J ~8 0 U) 
00 

0 GRAY CLAY (CH) 
st fff, saturated 

LIGHT GRAY SANDY SILT (Ml) 
loose, saturated, fine grained 

5 

10 

LIGHT GRAY SILTY SAND (SM) 
loose, saturated. some 
wood fragments. trace clay, 
fine grafoed 

20.2 101 

LIGHT BROWN AND GRAY CLAY (CH) 
stiff, saturated 

30.6 90 

40 

LIGHT BROWN SAND (SP) 
medium dense. saturated, fine 
grained 
End of Boring --35 feet 
Backfilled with cement/ 
bentonite slurry. 

PLATE LOG OF BORING B10 
French Limited Site 
Crosby, 'Texas 825 

APPROVED 
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DATE 
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Laboratory Tests 
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I 
I SA( .. 200=4%) 

3 

7 
I 

SA(-200=41%l 

1 

0 

ml 
Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

DRAWN JOBNUMBE.R 

~ 60131009.12 

-g ~ 0 
G>-

==:: --:,C 
(I) -G> 
~ u,-

·-C 0 ~8 ai 

17 

34 

51 

37 

18.6 

0 
s 
~ 
"iii 

~ 5; 
00 

110 

~ 
:::.. Q) 

s::. a. 
a. E 
G> ca o en 

Equipment Auger/Rotary Wash 

Elevation 14 .1 feet Date 4/5/83 

GRAY-BROWN CLAY (CH) 
stiff, moist. some tarlike 
deposits 

DARK GRAY CLAYEY SANO (SC) 
loose, wet, with clay 

1 v-~.,. GRAY AND BROWN CLAYEY SAND (SC) 
medium dense. saturated, 
wit~ sandy clay pockets 

·-1 ~ LIGIIT GRAY SAND (SP) 
medium dense• saturated • ...... M··--··i 

I '1 ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 
20 ...... 

...... ...... ...... ...... ...... ...... ...... 
00 ..... ] :1:::: 

25 

35 

medium-fine grained 
•' 

with some sandy clay seams, 
becomes dense at 18 feet 

some chemical odor 
at 23 feet 

some gravelty silty sand seams 
at 28 feet 

RED-BROWN CLAY (CH) 
very stiff1 saturated 
wfth fnterbedded silty sand 
seams below 33 feet 

End of Boring - 40 feet 
E- logged boring· 
Backfilled with a cement/bentonft 

40 BR < " . slurry 
LOG OF BORING B 11 
French L ;m;ted S·;te 
Crosby. Texas 
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CZ, 

:!. 
20 .. 

:c .... 
c.. 
LLI ·c 

40 

II 
DRAWN 

/fly 

CLAY (CH) 
CLAYEY SANO (SC) 
CLAYEY SANO (SC) 
SAND (SP) 

"CLAY (CH) 

NOTES: -
1. Self Potential Run 

In Positive Mode 
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~ •-:: - !. l Equipment Rot1ry W1sll I •- g e. i -~ 
i 'ii~ ?-J ! ~ Elevation 11.50 Date 11/9/83 ~~- ~·£ ! (Continuation ol Log) W 

Laboratory Tests a! ::i; 
0 0-.7.:1-=~=-==:-T.=~=~=~~~~ Laboratory Tests ~a 00 40..-."'!r."'_____________ CJ1 

WJ.S.i 0-3" DARK GRAY CLAYEY SAND (SC) WITH 1 WIii 
ABIJNDANT ORGANICS (TOPSOih) :: w 
Ll&HT GRAY SILTY SAND (SH 

Ndt11111 dense, wet, fine grained 

5 ~ ~ Ll&HT GRAT SAND (SP) 45 
1111dtuan dense to dense, wet, fine 
to medium ~rained ll LJ&HT BROIIN SILTY.SAND (S~) 

very dense, s1tur1ted, with 
30 ~ I 55 organic odor, fine grained 

10 j ,:::::: ~'-"°'= ~~ ffpth ~ 
15 

:::::: 55 . - . Ll&HT GRAY ~ANO ISP) 
dense, s1tur1tid,.ffne to medfUl!I 
grained 

23 kJ I 45 ~ SILTY CLAY (CL) 
20-¥4:::::: medfum dense •t 20 fHt 60~ very stiff, saturated 

RED BROWN CLAY (CH) 
stiff to very stiff, saturated 

25j~ 65 

I~ .BLUE GRAY AND RED SILTY CLAY (Cl) 
red and gray sandy stlt se1ffl at 27 ~ very stiff, s1tur1ted 
to 28 feet 

30-fYh'I 44 70 

35 

40 

LIGHT GRAY AHD lftlJTE SILTY SAND (SH) 
v1ry dens,, saturated 

76 

m•·~t,aw._A..-n 
. Eno,,,ee,s.~ 

. ·~ 

75 

BO 

RED BROWN SILTY SAND (SN) 
saturated 

RED BROWN SANDY SILT (II.) 
very dense, saturated 

LOO OF BORING OW12 
Frenc:h-Lt•tted Sfte 
Crosby, Texas 
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54 

21 

46 

73 

-- . 
"' "IL 

!! 
BO 

' 

I Conlitlval ioll of L09) 

RED BROWN SILTY CLAY (CL) 
very stiff, saturated 

BLUE 6RAY CLAY (CH) 
very stiff, saturated 

BLUE 6RAY SILTY CLAY (Cl) 
very stiff to tuird, saturated 

sand lenses at 118 feet 

110re stlty at 120 feet 

l ' ' ' ' 

LollorCIIOrJ ,_,,. 

'"i l ~ ;-l -i is iB 

Boring drilled to 62 feet 
with 4-tnch bit for sampling, 
Boring then augered to 62 
feet with 8-inch bit. Clstng 
set to 65 fHt. Borfng 
advanced 62 to 155 feet with 
4-tnch bit for sempling. Bortng 
then augered to 155 feet with 
8-tnch btt, Installed 4-inch 
PVC wel) to 155 feet. Screened 
·fr'Ol'I 13_2 to 152 feet. Sand 
backfill 124 to 152 feet. 
Bentontte seal from 122,5 to 
124 fen, Sand benton1te grout 
from Oto 122.5 feet, 

r 

c:-
! ... .. 

E~ 

65·---

as 

lDO+ 

.,QI'•:..-' 
6013.009. 12 

-=· "'11. o. E 
! .s 

120 

125 

160 

' r ' 

l Continuation of Lot) 

BLUE 6RAY SANDY SILT (Ht.) 
very dense, saturated 

BLUE GRAY SA11D (SP) 

' 

very dense. saturated_, fine to 
medt1m1 grained, with occasional 
silty clay lenses 

End of Boring• 155 feet 
-===---

LOO OF BORING OW12 
Frt!ICh L1m1ted Site 
Crosby, Teias · 
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uc-

Laboratory Tests 
0 ., 

G..A. 

Hardtng Lawson Assoc::l•t•• 
Eng,neers. Geotog,sts 
& Geophys1c1s1s 

-
I 

6013,009.12 

i .,-~-:, C 
- Cl .,_ ia 

g --- Q) Rotary Wash Equipment >- ,c 0. - a. E "in Q) 

~~ 0 
IO Elevation 11.6 Date 11/10/83 en 

00 0 
LIGHT BROWN SILTY SAND (SM) 

LIGHT GRAY SANDY CLAY (CL) 

25 End of Boring - 24 feet 

Boring drilled with 4-tnch bit 
to 24 feet. Installed 2-tnch 
di arneter P\'C we 11 to 24- feet. 
Screened from 4 to 24 feet. Sand 

30 backffl 1 from 4 to 24 feet. 

35 

40 

LOG OF BORING 
French Limited Site 
Crosby, Texas 

GW13 

B30 
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i ,M ., .-: 
uc-

lllboratory Tests 0 ., 
D..C. iii 

lfllrdlng Lawson Assocl•t•• 
Engineers GeoIog1s1s 
& Geophys,c,sts 

,;-_,E: '◄, i.tl•E P 

6013,009.12 

-" CD-
:;'i: 
- Cl) 0-

~8 

-- ----,g Rotary Wash a, 
Equipment .c Q. ~ 0. ii; E CD 

~ 7 9 11l9l83 ~i 0 Elevation Date 
00 

0 DARK GRAY SANDY CLAY CL 
MEDIUM GRAY SANDY CLAY (CL) 

5 

10 ...... LIGHT GRAY SAND (SP) 
fin.I:! to medium grained ...... ...... 

...... ...... 

...... ...... ...... ...... 
15 ...... ...... ...... 

...... ...... ...... 

...... ...... 
20 ...... ...... 

...... ...... ...... 

...... ...... 

...... .. .... 

25 End of Borlng - 25 feet 
Boring dr111ed with 4-inch bit 
to 25 feet. 'Installed :z~foch 
dbmeter PVC well to 23~5 feet. 
Screened from 3.5 to 23~5 feet. 

30 Sand backfill from 3.5 to 23.5 
feet. 
Well destroyed - not developed 
or sampled 

35 

40 
LOG OF BORING GW14 
French limited Site 831 Crosby, Texas 
.C.PPl'C.•J~'.- RfYISl(l 
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H•rdlng Lawaon Aaaoclatea 
E. "9 "'!!~re ~,e,y:,9 !,~•-• 
& Ge:ip'" ;S-C1SI!> 

CIJ 
.s: 0. 
o E 
CIJ ffl 

0 (/) 

5 

10 

15 

20 

25 

30 

35 

40 

Equipment _.:.;R~o.JL:ta=r..1.Y--:W~a:.:::s.:.:.h ____ _ 

...... 

...... 

...... 

...... ...... ...... ...... 

...... 

...... ...... ...... 

Elevation __ 7,_ • ._.9'----- Date 12/12/83 

DARK GRAY SANDY CLAY (CL) 

DARK GRAY CLAYEY SILT (Ml) 

MEDIUM GRAY SAND (SP) 

MEDIUM GRAY SAND (SP) 
fine to medium grained 

End of Boring at 25 feet 

Boring drilled with 4-inch bit 
to 25 feet. ·Installed 2-inch 
diameter PVC well to 23.0 feet. 
Screened from 3.0 to 23.0 feet. 
Sand backfill from 2.5 to 23 ~ 
feet. Boring drilled and 
piezometer installed to replace 
GW-14. 

LOG OF BORING GW1.4 R 
French Limited Site 832 Crosby, Texas 
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Laboratory Tests l.l --m 

Harding Lawson Assoclat•• 
Engrr,eers Geo1og1!':t:, 
& Geopl'lyS1c,s1s 

f- ,,.,1/.l<Ef. 

6013,009.12 

-.,,_ 
.,-... -a~ .,_ 
~8 

C' -g -- Rotarl Wash Ill 
z= 0. Equipment 

]!, li E .; 
~i 
00 

Q) ro 
0 UJ 

0 

5-

10-

15-

20-

25-

30-

35-

40-

; : ; 
~::: 

...... 

Elevation 13 .8 Date 11/10/83 

DARK GRAY CLAYEY SILT (HL) 

LIGHT BROWN SILTY SAND (SM) 

MEDIUt1 GRAY SAND {SP) 
coarse grained 

~ RED AND BROWN SILTY CLAY {CL) 
End of Boring - 24 feet 
Borina drilled with 2-inch bit 
to 24.feet. Installed 2-inch 
PVC to 23 feet. Screened from 
3 tu 23 feet. Sand backfill 
from 3 to 23 feet. 

LOG OF BORING 
French Limited Site 
Crosby. Texas 

GW15 
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C1 -Cl 

I e_ _o_ 
CD~ Ill 
~ «>• uc-

Laboratory Tests 0 CD m a.a.. 

Harding Law•on Aa•oclat•• 
Er,g,rr.ers. Geolog,s1s 
& Ge:..,:Jhys•c1s1s 

J~-·•.i•..'l•t;:. 

6013 ,009 .12 

-~ .,-.. -~i .,_ 
jB 

g ----s:: 
?;- 0. 
'in GJ 

~i 0 
00 0 

5-

10-

15-

20-

25 

30-

35-

40-

GJ 
0. Equipment Rotary Wash 
E 
"' u, Elevation 12 .5 Date 11/14/83 

.. . . 

.. . . . . . . 

. . . . . . . . .. . . . . . . . . . . . . . . . . . . 

... ' 

~ ~ ~ I 

: : .i, 
-~-~:: 
::::::' ...... 
::::::: ....... 
l;lm: 
::::::= 
mrni 
~:::::= ...... ..... ...... ....... .... .. . 
~ ..... . ........ ...... .... ... ........ ...... ....... ....... ....... .... .. ...... 
:::::: 
...... ······ ...... ....... .. ·- . 

-»ARK GRAY SANDY SILT (ML) 

LIGHT BROWN SILTY SAND {SM) 
fine grained 

LIGHT GRAY SAND (SP} 
fine to medium-grained 

End of Boring - 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. · Installed 2.;;1nch 
diameter PVC well to 23. ·s feet. 
Sand backfill from 3.5 to 23.5 
feet. Screened from 3.5 to 23.5 
feet. 

GW16 

) 
I 

LOG OF BORING 
French Limited Site 
Crosby, Texas B34 
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Laboratory Tests 0 &I a.a.. 

Harding Law■on A■■oclata■ 

Engineers. Geologists 
& Geophys1c1s1s 

JO&NUMBfio 

6013,009.12 

-.,. 
8 .,-- !i c -l - Cl) 

II) --c 
iii ~8 

-~· -

c::-
~g 
?:= - a. ~; ~ 

co O 

5-

10-

15-

20-

Cl> 
Q 
E 

Equipment __ R_o_t_a __ ry=--W_a_s_h ____ _ 

(V 

rn 

....... ....... 
······· ....... ....... ······· ....... ....... . ..... . ...... 
·:::::: ...... ...... ...... ... .... ...... ...... .. .... .. .. .. .. .... ...... ...... ...... ...... .. .... ...... .. .... ....... .. .... ....... .. .... ...... 
...... ...... ...... ...... .... .. ..... .. .... .. ...... ...... 
...... ...... ...... ...... ······ ...... ...... ...... ...... ...... ...... ...... . ..... ...... ······ ...... 

~:::::'. 
::::::: ...... 
...... 
...... 

Elevation _.::;.16;;;..;•;.;;2;,,__ __ Date 11/14/83 

LIGHT GRAY SAND (SP) 
fine to medium grained 

25-+-1~--I End of Boring 25 feet 

30-

35-

40-

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
PVC well to 23 feet. Screened 
from 3 to 23 feet. Sand 
backfill from 3 to 23 feet. 

LOG OF BORING GW17 
French Limited Site 835 Crosby, Texas 
APPROVE(; R(111SlD 
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Laboratory Tests ti.-

Harding Lawson Associates 
Eng,neers Geolog,sl!> 
& Geoohys,c,sts 

JOI! "l,Jlv'!:!tl-

6013 ,009 .12 

-'ifl -8 .,-
'5 c z: 

I - 41) 
Cl) --c 
~8 

~ 
l::-·;;; 

~~ 
00 

---C. 
ci 
Cl) 

0 

0 

5-

10-

15-

20-

Cl) 

ii 
E 
"' en 

Equipment Rotary Wash 

Elevation _l_J_._s ___ Date 11/14/83 

: 
,· LIGHT BROWN Sil TY SAND (SM) 
" 

=.:.: ... . .. 
...... 
...... ...... 

...... ...... . ..... .. .... ...... 

...... ...... ..... 

.. .. . . . . . . . . . . .. 

LIGHT GRAY SAND (SP) 
fine to medium 9rained 

LIGHT GRAY SILTY SAND (SH) 
with clay lenses 

25-...... ·-·- End of Boring - 25 feet 

30-

35-

40-

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23.5 feet. 
Screened .from 3.6 to 23.6 feet. 
Sand backfill from ~3.5.to 23.5 
feet. 

~OG OF BORING GW18 
French Limited Site 836 Crosby, Texas 
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Harding Lawson Aaaoclat•• 
Engineers Geologists 
& Geophysicists 

JCBIIIUMBlP 

6013,009.12 

# -8 C)-

:i::::: ... -
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:, C 
- CD 
(I) -

~8 a5 

c:::- -i ---
~ 

~ 

a 
'i> Cb 

~~ o 
00 0 

5 

10 

15 

20 

25 

30 

35 

40 

Cl) 

0. 
E 
~ 

:::::t 

Equipment Rotary Wash 

Elevation 14.6 Date 11£8£83 

DAR~ GRAY SILTY CLAY (Cl} 
with some organics 

LIGHT BROWN SILTY SAND (SM) 
with occasional clay lenses 

BROWN FINE SAND (SP) 

LIGHT BROWN SAND (SP) 
fine to medium grained 

End of Boring - 23.5 feet 
Bori~g drilled with 4-inch bit 
to 23.5 feet. Installed 2-inch 
diameter PVC well to 23.5 feet. 
Screened from 3.5 to 23.5feet. 
Sand backfill from 3.5 to 23.5 
feet. 

LOG OF BORING GW19 
French limited Site 837 Crosby. Texas 
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laboratory Tests 

Harding Law■on Aaaoclatea 
Eng,neers. GeoIog,s1s 
& Geop'11s1c,s1s 

JOB 1\1'.,1'-'!tE R 

6013,009.12 

-#-
e:: 
=-i 'In-

~8 

c- -
~ --- Cl) 

.c Q. 
i::- 0. E "in Cl) ·cu 

~fi 0 (/') 

00 

20 ...... 
...... 
...... 
...... ...... 
...... 

25 

30 

35 

40 

Equipment Rotary Wash 

Elevation 9.0 Date 11/8/83 

LIGHT BROWN SILTY SAND (SM)· 

DARK GRAY SILTY CLAY (CL) 
with 'o·rgank odor 

LIGHT BROWN SILTY SAND (SM) 

~IGHT BROWN SAND (SP) 
fine to medium grained 

End of Boring - 25 feet 
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch. 
diameter PVC well to- 23 feet. 
Screened from 3 to.23-feet. 
Sand backfill from 3 to 23 · feet. 

LOG OF BORING GW20 
French Limited Site 838 Crosby, Texas 

APPROVED DATE 
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Laboratory Tests 0 C) m c.c. 

Harding Lawson Associates 
Engineers. GeoIog,s1s 
& Geophys,c,sts 

JOB'll••,..!:'I I• 

6013,009.12 

-'lf!. 
CD-... -:,C 
- G> u,-
·- C 

~8 

c-
~ 
?: 
'ii 

~i 
00 

---- G> 
.c Q a. E 
G> co 0 Cl) 

20 

25 

30 

35 

40 

Equipment Rotarl Wash 

Elevation 12.1 

DARK GRAV CLAY (CH) 
FILL 

Date : 11/8/83 

.,, -plastic. wood, paper, glass, 
misc. refuse --- -

LIGHT GRAY SANDY CLAY (CL) 

DARK GRAY SILTY CLAY (CL) 

LIGHT BROWN SILTY SAND (SM) 

J.lGHT BROWN SAND (SP) 
fine to medium grained 

End of Boring - 24 feet 
Boring drilled with 4-1-nch bit 
to 24 feet. Installed ·2-inch 
diameter-PVC well to 21~2s feet. 
Screened from 1.25 to 21.25 
feet. Sand backfill from 1.25 
to ·21.25 feet. 

ell removed and sealed on 4/9/8 

LOG OF BORING GW21 
French Limited Site 839 Crosby, Texas 

AP?AQ,! f. 0,1.lf 

sftf Hfl-1 



-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

067365 
«J -., I e_ 

-e-Cl - _, i ~ C) .IC 
uc-

Laboratory Teats 0~ aJ a. CL 

Harding Law•on A••oclat•• 
Engineers. Geologists 
& Geophysicists 

.JJ:l'il~UMj!~• 
OU 3,uu9.l2 

-'/fl 
1)-.. -:,C 
- Cl) 0--c 
j8 

C' -& --- .c 
~ a 
'i:i a, 

~i 0 
00 0 

15 

20 

30 

35 

40 

a, 
0. 
E 
co 

CIJ 

Equipment Rotary Wash 

Elevation lJ 1 2 Date 11/14/83 

D K.GRAY·s NOY SILTY CLAY CL 

LIGHT GRAY SILTY CLAY (CL) 

LIGHT GRAY CLAYEY SILT (ML) 

LIGHT GRAY SIL TY SAND (SM)" 

~IGtfT GRAY SAND (SP) 
f;ne to med;um grained 

End of Boring - 25 feet 
Borin~ drilled with 4-1nch bit 
to 25 feet •. Installed ·2-inch 
PVC well to 23~5 feet. '.Screened 
from -J;S to 23.5 feet. Sand 
backffll from 3.5 to 23.5 feet. 

LOG OF BORING GW22 
French Limited Site 840 Crosby, Texas 
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Laboratory Tests 
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Harding Lawaon Aaaoclatea 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

6013.009.12 

-~ 
~ 

0 
G) ---U> :, C 
- G) 

~ Cl) -
•- C 0 ~8 ai -

u -.s --- G) 

~ .c a. a. "in E G) >,C cu 
- G) 0 en 
00 

0 

5 

10 

15 

20 

25 

30 

35 

40 

-----

Equipment Rotari Wash 

Elevation 1017 Date 4/9/84 

BROWN AND GRAY CLAY (CH) 
stiff, moist 

Fill 
DARK GRAY CLAY (CH) 

stiff, wet 

GRAY SAND (SP) . 
dense, saturated, medium to 
f~ne grained -

End of Boring - 19.5 feet 

Installed 2 inch diameter PVC 
well to 18 feet. Screened from 
13 to 18 feet. Sand backfill 
from 18 to S feet. 

LOG OF BORING GW23 
French Limited Site 841 Crosby. Texas 

APPROVED DATE REVISED DATE 
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Laboratory Tests 
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Harding Lawson Asaoclat•a 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

6013,009.12 

-~ 
~ 

0 
G>---- :, C 

Cl) 
- G> i II) --c 
~8 ffi 

C .s :::--- Rotary Wash - G> Equipment ~ .c ii a. en E 
G> (ti 7.7 4/9/84 >- C Elevation Date C Cl) .. G> 

cc 
0 

DARK GRAY CLAY (CH) 
stiff, saturated 

15 

GRAY SAND (SP) 
dense, saturated, medium to .·!·• 

20 .:~·· fine grained 
-:.• ... 
•:: 
;-:~ r:~ ~·-.. ... 
~I 
;;: 
·.-.:.:-,:~ 
'-,••····· End of Boring - 24 .5 feet 

25 
Installed 2 inch diameter PVC 
well to 23 feet. Screened from 
18 to 23 feet. Sand· ·backfill 
from 23 to 13 feet. 

30 

35 

40 

LOG OF BORING GW24 
French Limited Site 

PLATE 

B42 Crosby, Texas 

APPROVED REVISED DATE 

~Pl1 



I f I f f r f 

OVA Reading 

2.3 GRAY SILTY SAND (SM) 
5 loose, saturated, fine grained, 

occasional strong odor 

. . 

10 
~ ·. . ~ . 
.. 

2-3 15 OVA readings up to 250 ppm while 
reaming 
occasional black 011 color, denser 
below 15 feet 

20 

. : 
2-3 25 /.{ 

· .. 
. :i occasional light brown clayey sand . ; 

30 ,: 
' 
, . 

. . 

" 
5 35 .. 

• : 1 ~ 

40 DARK GRAY SIL TY SAMO (5") 
ined111111 dense, saturated, fine 
gr1tned, occastonal strong odor 

' f r 

OVA R.eadlng 

2-4 ~ 

10 r 

c5ppm 

, r 

c-g 
·i 

cS! 

' r r r I 

(Continuation of Log) 

40"T'f'lmn-----------:.• 
I 

•,I 

45 I: 

50 

55 

60 

65 

70 

BO 

.... 

·., 

·: . .. : 

GRAYISH BROWN CLAY (CL) 
stiff, saturated, vertical 
lam1111t1ons, no odor 
Ream to 58 feet with 10•1nch 
diameter btt. Installed 6-1nch 
PVC casing to 59 feet. Grout 
annulus with ce111ent/bentonite 
slurry • 

RED-BROWN CLAY (CH) 
very stiff, saturated, some 
c1lc1reous nodules 

RED-BROWN AND LIGHT GRAY CLAY (CH) 
very stiff. saturated, 
s11ckens1dtd, 

LOG OF BORING GW25 
French Ltatted Stte 843 Crosby, Texas 

WWW .& HUMQ.i x,:,;s;lo twi "l:;;; b OAtt _______________________________ _jaHl...._ ____ .:::6D:.:;13~,i.:::oo::.::9~.1:.::2 ____ /~t.:ci'-:.:"'t1-__ __::s::iii:,1"~1ft..... _______ _ 



l f r ( 

Lobcra1ory Tnll 

r 

-::: - . ... 'a. 
'&. l .5 Cl) 

' r r r 

( Continuatiorl af L09 J 

occasional silty sand seams below 
92 feet 

· BLUE-GRAY CLAY (CH) 
stiff, saturated 

r r ' ' 

~ • l l e,.. 
-e- t'! -- .. l ...... i!. 
uc:- j~ o• 

L.oborolory Ttsll 
II.II. Iii 

' 

! ... ... =· 'a ... ~ 
G~ ii E 

~ ell 
120 

140 

15!5 

160 

, , r 1 

( Canllnuallan of Lo9 I 

LIGHT GRAY AND YELLOW CLAY (CH) 
very stiff to hard, saturated, 

f"nterbedded clayey sand and sandy 
clay layers below 138 feet 

GRAY SILTY SAND (S") 
very dense. saturated, med11111 
grained 

End of Boring -_152 feet 

Installed 2-fnch dfa.eter PVC well to 
150 feet. Screened fro111 145 to 150 
feet. Gravel Pack frc111152 to 138.5 
feet. Grout frc111 138.S to surface 
using cement/bentonfte slurry. 

ll 

0 

LOB OF BORING BW25 
French Lf~fted Sfte 
Crosby, Texas 84.! 
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APPENDIX C 

Physical Soils Analysis 
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UNIFIED SOIL._ CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 

GRAVELS 

MORE THAN HALF 
CCWISE l"ftACTIOH 
IS LARGER THAN 
HO. 4 SIEVE SIZE 

SANOS 

MOflt THAN HAU' 
COAASE FRM:TION 

CLEAN GRAVELS 
WITH LITTLE OR 
NO FINES 

GRAVELS WITH 
OVER 12•1• FINES 

CLEAN SANOS 
WITH LITTLE OR 
NO FINES 

IS SMALLER THAN I SANOS WITH 
N0.4 SIEVE SIZE OVER 129/e FINES 

SYMBOL TYPICAL NAMES 

•,.=··,t 
GW l\j:.,] Yl'ILL CIIIAOl:D CIIIAY[LS, GIIAYEL•UNO .. ,11111111 

=•··.-::·· 
(:ollf.,<;1 N>OIII.T Clll&OD llll&YEU, GIIAY!L•IAIIO 

GP £·· .•• , 
• ... ,i: ... TUl!I, 

I• 
GM SILTY IIIAY!LS, l'OOIILT IIIAD[D CIIIAYIL•IAND

SIL T MIITUll[S 

GC~ 
CLATIT IIIAVELI, l'OOIILT IIIIIADED GIIAYt:L•IAIIO• 
Cl.AT MIITUIIU 

SW 11mim1 WELL IIIAD[D SANDS, IIIAYELLT IANDS 

SP rnmm, l'OOIILT IIIADED SANDS, OIIAYELLT SAIIDI 
::::;::: 

SM r.11111 -.n SANDS, ,OOIILY IIIAD!D SAIID,111.T 
/: IJIIITUIIII 

SC ~ CLATIT IAIC>S, l'OOIILY DIIADtO SANO,CU'r 
-Zi'~ •XTUIIES 

!I! INOIIG.UIC IC.Tl AND VOl'f' I'll! SMIDI IIOCIC 
I! ML l'I.CIUI, """' 011 cum nc SA~, 011 

en 8 CLATEY aTI WITII 9UONT ~mcrr, 

.J :' SIL TS ANO CLAYS l'tOIIUNC CU'rl fl' LOIi TO MUIIUN PUITICITY, 
~ I LIOUJO LIMIT LESS THAN so CL ~:-""• WOY curs, kTT cun, 
0 1t 0L OftUNC CUTI ANO Ollt.U.C an Q.A'rl o, 
~ ; LOW ,UITICITT 

~ I ~ kTI, MICACEOUS OIi DIATOIIACIDUS 
Cl ! MH PM SIIIOJ OIi an IOILI, a.Ame -.n w~ 
~ z SIL TS ANO CLAYS CH IIOIIUIIIC CUTI DI' "''" f\.ASTICITT, 
LI. ! LIQUID LIMIT GREATER TH.\N 50 PAT curs 

l! OH OIIIUIIC CLAYS DI' ...,._ TO 111111 ,usncrn, 
i OHAIIICII\.TI 

HIGHLY ORGANIC SOILS Pt~ PIAT ANO OTtQ 111111.Y OIIUNIC IOU 

-!Bl 

LL 

Pl. 

Pl 

SG 

~00 

= s;;::;;' 

""' 

KEY TO TEST D_AT1'_ 

-•u11di,1u,btdN Somplt SA - Sitvt A1101,,11 

- Stondord Pt111trotlo11 
MA - Slot A1101,111 w Hrdrom,ur 

PERM - P1r1111obllltJ 

Tut Su1ple 

- Liquid Lklltt (Ill "Ye) 

- Plattlc LlmN (ill o/el 

- Plo1llclly l11du (i11 -,.) 

PIO -Plloto t111izotio11 01hctor (pp111) 

8low1/loa1 - ,,,.,, to SPT "N" volue 

- s,.cific GroYIIJ 
R1111old - Somplt rtmolded prior lo lnlillQ 

-•I. Flnt1 pa111110*200 

••••• 

!!2!!!. 
Tht11 Not" A1■ A,PIICOIIIII Te All 
110,1119 anf/or Tfft P'lt L•t '"'" 111 
Thll Report. 

l, Ele,1tfons refer to Ne111 Se• Level D1t1,111 (1963) 
2, Undisturbed Samples consfsttd of hydrallcally pushed 3-lnch diameter 

Shelby Tubts 111d driven 3-lnch OD 1 2,5-lnch 10 S)llt Spoon S111111lers. 
A 140 1b. hllmler f111tn9 30-tnches WIS used to drive the Split Spoon 
SlfllPltr, Blow counts were COl!Ytrttd to SPT •N• valves by 111Ultfplyfng 
by 0,55. 

3. Standard Penetr1tton Test ts the lllllllber of blows required to drive• 
2-lnch OD by 1,3 Inch ID Split Spoon S111111ler 12-lnches using a 140-lb. 
h111111er falltn9 JO f11ches, 

4, lorfn91 were drilled wfth 1 4-tnch dtU1tter ftshtatl bit. 

.,. .. , -.... ....... ~ 
1 ....... ~ ·~ SOIL CLASSIFICATION CHART 

AND KEY TO TEST DATA 
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067372 
U.S. Standard Sieve Size (in.)_..,.,....,, • .._-U.S. Standard Sieve Numbers a I• 

3 - 1½ 3/4 3/, 4 8 30 40 50 100,200 

Hydrometer 

,100 
- Rere,ence.ASTMD422 
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CJ 
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GRAIN SIZE IN MILLIMETERS 

co 
-COARSE I · FINE f'Y\"-"'11:"d MEDIUM I FINE ·-

BBLES -- - --- SILT OR CLAY GRAVEL -SAND ' 

Symbol -- Sample Source ClasslficEttlon 

Sumnary Range For Clean Sand (SP) 

ml 
Harding Lawson AasoclatH_ Partlcle Size Analysis PLATE 

Engineers. Geologists French Limited Site C2 & Geaphysicists 
Crosby, Texas 

DRAWN JOB NUMBER APPROVf:0 DATE REVISED DATE 

IA 6013 1009.12 i"fP/Vf ~t..iv 
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U.S. Standard Sieve Size (in.) 

100 

90 

80 

Symbol 

tlRAWN 

If\ 

3 1½ 1/4 
I 
I .. 

t ~ 
I 

,, 
I ,· ,J 

~ 

Sample Source 

Sunmary 

Harding Lawson AHoclatu 
Engineers. Geologists 
& Geophysicists 

JOBNUMBE'A 

6013,009.12 

U.S. Standard Sieve Numbers • I• Hydrometer 

8 16 3040 50 100 200 Aelerence ASTM D 422 · 

'I 

- j 

·!. 
• . j .• , - .• . . . ·I 

SILT OR CLAY 

Classification 

Range For s;lty Sands (SM) 
and Sandy Silts (ML) 

-----,· ----

0.001 · 

- J 

Particle Size Analysls 
French Limited.Site 
Crosby, Texas 

PLATE 

C3 
APPAOVEO REVISED OATE 

Ml'M 
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COBBLES 
COARSE - FINE 

- GRAVEL 

Symbol Sample Source 

• B1/GWl-at s.s• 
A 82/GW2 at 13.0' 

• B2/GW2 at 48.0' 

0 B2/6W2 at 53.0' 

DI 
-- Harding Lliwaon Aasoclates 

Engineers: Geologists 
& Geophysicists 

DRAWN JOB NUMBER 

JAP 6013 009.12 

Hydrometer 

Aelerence· ASTM D 422 

: ! 

,. 

0.001 
GRAIN SIZE IN MILLIMETERS 

MEDIUM FINE 

SAND SILTOR_CLAY 

Classlficatlon 

SILTY SAND (SM) 

SILTY SAND (SM) 

SANDY SILT (ML) 
SILTY SAND (SM) 

Particle Size Analysis 
French Limited Site 
Crosby, Texas· 
APPROVED 

H"" 

C4 
REVISED DATE -
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067375 
U.S. Standard Sieve Size (in.) • I ~ U.S. Standard Sieve Numbers ""I~ 

3 11/:t •A 'I• 4 · 8 16 3040 50 100 200 ·: .. . - . -
Hydrometer 

Reference ASTM D 422 

COBBLES wco~AASE~.JIL· ~F~IN~E=---.f:-~i-~--~--~..l..!!M~E~Ol~UM~L l_!F~IN~E=-----111 
GRAVEL SAND SILT OR CLAY 

Symbol Sample Source Classlficatlon 

. 
• B3/GW3 at 8.0' SAND (SP) 

-
A B3/GW3 at 23.0' SA~D (SP) 

• B3/GW3 at 38.0' SANDY SILT (ML) 

a Harding Lawaon Asaoclat•• Partlcle Size Analysis Pl.ATE 

Engineers. Geologists French limited-Site C5 & Geophysicists 
Crosby, Texas 

DRAWN ·JOB NUMBER APPROVED DATE REVISED DATE 

JAP . 60131009.12 M;'!!:J.. ~y 
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067376 
U.S. Standard Sieve Size (in.) • I• U.S. Standard Sieve Numbers • 14 Hydrometer 

'(! ~ s 1 s _ 30 '!._O so 1 qo ::200 · Reference: ASTIA D <122 
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GRAIN SIZE IN MILLIMETERS 

FINE 1--·--... MEDIUM FINE 
co · COARSE I I 

BBLES - - SILT OR CLAY GRAVEL SAND 

Symbol Sample Source Classification 

• B4/GW4 at 33.0' SILTY CLAY (CL) 

.f.. B5/GWS at 3.0' SAND (SP-SM) 

• ·es1sws at 1e.o• SAND (SP) 

0 85/GWS at 28' SANDY CLAY (CL) 

II 
.Harding Lawson Aaaoclatea Partlcle Size Analysla 
Engineers. Geologists French Limited Site ·& Geophysicists 

Crosby, Texas 
DRAWN JOB NUMBER APPROVED DATE AEVtSED 

JAP 6013.009.12 Ml'tt. s-/lt_ 

PLATE 
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DATE 
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06,./377-
U.S. Standard Sieve Size (in.) ---• ... )••-U.S. Standard Sieve Numbers • I• Hydrometer 

J/1 4 8 • 16 A 30 4.0 50 100 200 __ 
100 

3 Relerence ASTM O C22 
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tttth-r~m;:i-;1;---1ttt1.·r,, 1 .!ti, . 

100 50_ 10 5 1 0.5 0.1 0.05 0.01 0.005 ;.0.001 
GRAIN SIZE IN MILLIMETERS 

COBBLES 
-- OOARSE FINE MEDIUM FINE 

-SILT OR CLAY -GRAVEL SAND 

Symbol Sample Source Classlficatlon 

• B6/G_W6 at 44.0' SANDY SILT (ML) 
A B6/GW6 at 94.0' SANDY SILT (ML) 

• 86/GW6 at 143.0 • SILTY SAND (St-1) 

m Harding Lawson Asaocl•te• Particle Size Analrals PLATE 

Engineers. Geologists French Limited Site C7 & Geophysicists 
Crosby, Texas 

DRAWN JOB NUMBER APPROVED DATE REVISED DATE 

JAP 6013.009.12 HI"~ s-LBi 
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067378 
U.S. Standard Sieve Size (in.) -➔• ... I••-U.S. Standard Sieve Numbers • ( • Hydrometer 

3 1½ 'A 'I• 4 8 16 3040 50 100 200 Reference. ASTM D 422 

100 11: ' : I !! 1 I :1 I ,~- I ' t I I '.1 '. : : ,';, I I 1 '" ;, ' I • 
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> ' - i 1 I . • ;_• 
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20 i i 1 .11 .. L j i - I , 1 , ! : ! , , r : I •1,, i l l l , , I . j' 
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1
1 ,.-1·-----+,-.... 

· 10 i I 1 1 1 1 ; 1 ! , ' , I I ·f , · · , 1 , , 
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1 ! I I I I! 1 i i ~ ~ '· I l I . L I ! ! l 

0 
., , 1 , 1 rt,Ui _:, ·, .... __ It.~! ·· 

· 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 

Symbol 

• 

• 

· Sample Source 

87 at 18.0' 

B7 at 28.0' 

87 ai 43.0' 

Cl 
· Harding Lawson AHoclat•• 
Engineers, Geologists 
& Geophysicists 

DRAWN . JOBNUMBER 

JAP ·6013!009.12 

GRAIN SIZE IN MILLIMETERS· 

SILT OR CLAY 

Classlficatlon 

SAND (SP) 

SANO (SP) 

SANDY CLAY (CL) 

Particle Size Analysts 
French Limited Site 
Crosby, Texas 
APPROVED DATE 

HI"~ S-/8(_ 
REVISED 

·l 
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; 0.001 . 
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DATE 
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067379 
U.S. Standard Sieve Size(in.) -. --.•~1•----U.S. Standard Sieve Numbers • f • Hydrometer 

100 

Symbol 

• 

DAAWN 

JAP 

3 ,, •. 4 8 .. 16 3040 50 100 200 Aelerence· ASTM D. 422 

. ! I 
: !. 

: . ; . ; ~ ,:-·· 1 --

l ~ ; ' 
. I I_ 

I i~--, -·- ... --. L 

GRAIN SIZE IN MILLIMETERS . 

SILT OR Cl.AV 

Sample Source 

-BS at 8.0' 

88 at 33.0' 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

6013,009.12 

Classification 

SILTY SAND (SM) 

SANDY SILT (ML) 

Particle Size Analysls 
French limited Site 
Crosby, Texas 
APPROVED DATE ~,,~ S""/8'1 

' 

PLATE 

C9 
REVISED 
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067380. 
U.S. Standard Sieve Size (in.) --ta►,.,.•t--U.S. Standard Sieve Numbers a ,_,. Hydrometer 
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0.01 0.005 0.001. 
~ 

GRAIN SIZE IN MIWMETERS 

COBBLES 
COARSE FINE 

GRAVEL 
MEDIUM 

SAND 
FINE 

SILT OR CLAY 

Symbol · . · Sample Source 

■ B9 at 13.0' 

• 89 .at 23.0' 

... B9 at 38.0' 

____ Harding t..wson Associates 
_ Engineers. Geologists 
& Geophysicists 

DRAWN 

JAP 
JOBNUMBER 

.6013,009.12 

-Classification 

SILTY SAND (SM) 

SILTY SAND (SM) 

SILTY SAND (SM) 

Partlcle Size Analyals 
French Limited Site · 
Crosby, Texas 
APPROVED DATE 

Hl'M ~fty 
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REVISED DATE 
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Symbol. . Sample Source 

• 

= DRAWN 
JAP 

s10 at s.o• 

B10 at 18.0' 

Harding Lawson Aaaoclatea 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

6013,009,12 

GRAIN SIZE IN MIWMETERS . 

SILT OR CLAY 

Classification 

SANDY SILT (Ml) 

SILTY SAND (SM) 

Partlcle Size Analvsls 
French Limited Site 
Crosby. Texas 

I 

APPROVED DATE 

MPM S-/(t.. 
' 

REVISED 
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067382 
U.S. Slandard Sieve Size (in.} ---•►f ... ,.a---U.S. Standard Sieve Numbers · a I• Hydrometer 

1Y2 
3/1 4 8 16 30 40 50 -100 200 R~le,ence· ASTM D ,22 

_80 
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70 

:c 
C, 

-~ 60 

GRAIN size IN MIWMETERS 

CX) 
COARSE I FINE --:.-·----- MEDIUM I FINE 

BBLES --- - ·-- SILT OR CLAY 
.. 

· GRAVEL SAND r 

Symb9I Sample Source Classification 

• Bll at 13.0' SAND (SP) 

811 at 28.0' GRAVELLY SILTY SAND (SM) 

a Harding Lawaon AHoclate• Partlcl e Size Anafrsls PLATE 

Engineers. Geologists French Limited Site C12 & Geophysicists Crosby, Texas ' 
DRAWN . JOBNUMBEA APPROVED DATE REVISED DATE 
JAP 6013,009.12 Ml"M &"/8¥ 
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70 
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-'#,·. 50 -· 
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-~ 40 -.:~ .. 

. - 30 0 
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UJ 

5 20 
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() 

CH 

X 

Reter1nc1: ASTM D 423. 424 

Aline~--

·.(~ 

I/_ y 

~ 
{ ~- -

CL.,1/ 
' ML!ci.~tt ) I .?t" 
•.. •· ·· ··.,. rMLorOL 

I . . . .. I 
.1 I .. I .I. 

10 < 20 30 40 50 60 

MHorOH .. · 

I . I I , . · I 

t 
\-. 

.r 

70 so· eo 100 · _ 110· 120 .· 

LIQUID LIMIT(%) 
\ 

·Source, 

82 at 23.0' 

s2 at 33.o' 

'82 at ~s.o• 

·B4 at 28.0' 

Classification 

SILTY CLAY (CL) 

CLAY (CH) 

CLAY (CH) 

SANDY CLAY (CL) 

' l .. 
• Natural 1 · Liquid . I Plasticity f % 'P;asslng 
M.C. (%) Limit(%) Index(%) •20() Sieve 

14.5 

24.l 

21.6 

16.8 

35 

69 · 

56 

33 I. 

18 I -
37 · ... I .. 

. · 29. 

16 

am Harding Lawson Aaaoclatea 
Engineers. Geologists 

Plastlcltr Chart 
French Limited Site 
Crosby, Texas 

. PLATE 

C13 
1iwni 
JAP 

& Geophysicists 

JOBNUMBER 

6013.009.12 
APPROVED 

~~!:l.. 
DATE 
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REVISED DATE 
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067384 
Aeterence: ASTM O 423. 42<& 
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' I• -, 1· .·, o 1 , ML r~ · 1 1 ' 1 : • - - • · 100 --110 ; 120 · - '·10. · 20 30 40 50 60 70 80.: 90 

~II - ·-Source-: 

• 1 · :s_6 it 4s.o•_ 

~-. 

• 
0 

·ss at 73~0• 

B6 at 103.0' 

B7 at 48.0' 

am Harding Lawaon '6aaoclatH 
Engineers, Geologists 
& Geophysicists _ 

DRAWN 
JAP 

J08NUMBEA 

6013~009.12 

LIQUID LIMIT(%) 

f . 
/; 

·c1asslfication Natural •·1 Liquid : I Plasticity f % -P,assirig 
M.C. ('lo) Umit ('lo) Index(%) •200 Sieve 

CLAY (CH) 

CLAY (CH) 

CLAY (Cl) 

·CLAY (CH) 

27.9 

23.0 

30.2 

33.2 

Plastlcltv Chart 
French L1mited Site 
Crosby, Texas 
ApPAOVEO DATE 

Ml"~ s-~ , 
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Rel11ence. ASTM O •23. t24 
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APPENDIX F 

Pursuant to Section 1412 of the Public Health Service Act, aa amended:_by 

the Safe Drinking Water Act (Public Law 93-523), EPA has promulgated 

National Interim Pr~ary Dt'inking Water Regulations (NIPDWR) (EPA, 

1981) and National Secondary Drinking Water Regulations (NSmR) (EPA, 

1981a). lbese regulations establish primary and secondary maximum -

contaminant levels (MCLs) for certain inorganic and organic substances 

in drinking water. The primary MCLs control contaminants which 

adversely affect health, while the secondary MCLs control contaminants 

that affect the aesthetic qualities relating to the acceptance of· 

drinking water. At considerably higher concentrations of the secondary 

contaminants, health implications may ·atso exist, as wll as aesthetic· 

degradation (EPA, 1981; EPA, 1981a). 

EPA (1976) has developed water quality criteria for the protection ot' 
human health and aquatic life, pursuant to Section 304 of the Clean 

Water Act. In 1980, EPA criteria wre updated for the 64 toxic 

pollutants or pol ~utant categories named in Section 307A of the Clean· 

Water Act, based on evaluation of new toxicological and environmental_ 

data and changes in the approach to hazard/risk assessment. The 1980 

criterion for mercury was additionally revised in 1981 (EPA, 1981b). 

The 1980 and 1981 EPA criteria superceded the 1976 criteria for the 

64 toxic compounds, since these were evaluated by the more advanced 

methodology. The new EPA criteria considered the acute and chronic 

adverse effects of water pollutants on aquatic organisms, nonhuman 

mammals, and huuans. '1'hese criteria have been designed to protect 

aquatic life and humans from effects of exposure to the pollutants. 

The level of protection afforded aqµatic organisms.by the 1980 and 1981 

EPA criteria is that most aquatic life would be protected and aquatic 

ecosystem functions wuld be preserved, but that a few untested species 

might be adversely affected if the highest allowable concentrations 

F-1 
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persisted for long periods of time. The 1980 and 1981 EPA criteria 

specify both concentrations in terms of 24-hour averages and maximum 

concentrations not to be exceeded at any time. Since the sampling 

program in the environmental survey did not quantify 24-hour averages, 

asses1111ent of potential effects on aquatic life baa been made· by 

comparison to EPA cr~teria ·which are the maximum .allowable 
\ 

concentrations at any time. These criteria are shown-in Table F-l•for 

the contaminants observed at the French Limite~ Site. 

Human health criteria have been incorporated by EPA into the 1980 and 

1981 criteria, based on the carcinogenic, toxic, or organoleptic (taste 

and odor) properties of the 64 toxic pollutants. For those 

noncarcinogena, the criteria have been based on the prevention of 

adverse health effects in humans. In the case of suspected or -known 

carcinogens, the criteria represent incremental increases in the cancer 

risk to exposed populations. In assessing the human health significa~ce 

of contaminants at French Limited, the incremental risk ~evel chosen was 

10-5. This level is the concentration of a specific contaminant, 

which i1 projected by the EPA risk analysis to potentially increase the 

incidence of cancer by no more than one case per 100,000 individuals.· 
.I 

The applicable human health criteria for the contaminants found at 

French Limited are shown in Table F-1, both for human consumption of 

water and organisms and for human consumption only of organisms taken 

from water containing the contaminant. The EPA methodology for 

development of the criteria for protection of both human health and 

aquatic life are summarized in EPA (1980). No soil or sediment criteria 

have been developed. 

In assessing the significance of contamination at French Limited, the 

criteria and MCLs have been applied as follows. For materials 

contaminating the bedrock aquifer, the maximum drinking water 

contaminant level has been considered the most critical concentration 

upon which the assessment is based. This is because the principal 

environmental/health affects would stem from use of the ground water as 

F-2 
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Table F-1. Water Quality Criteria 

leference1 

lie tab 
lerylU1111 
Cadal• 
Cbr-111111 (Total) 
Copper 
r.ad 
llercury 
llckel 
1'11alllc 
Zinc 

f:C/MS Yolatlles 
leaaane 
Chloroform 
Cllorobeacne 
1,1-Dichloroethane 
1,2-Dlchloroethane 
T-1,2-0lchloroethane 
1,2-0lchloropropane 
T-1,J-Dlchloroprnpena 
lthylllencene 
1,1,2,2-Tetrac:hloroethane 
l,1,1-Trichloroethane 
Trlchloroethene 
TDluene 
Vinyl Chloride 

GC/KS 1,/;l,I 
Phenol 

CC/MS lase/Neutral 
Aceaaphth7leaa 
bla(2-eth7lhe117l)phthalata 
1,4-0lchlorobancene 
l,Z-Dichlorobancene 
Dloct7lphthalata 
Fluoranthana 
Acanapthana 

· Anthracena 
lenso(A)aathracene 
lenso(l)fluoranthena 
lenso(A)p,reae 
Chr7aeae 
Dl-K-but7l phthalata 
Pluorene 
laphthalane 
l'henaathrane 
Pyrene 

Pela, Putlcidea 
PCI• 

kaxlloia 
Drlnkia1 Water 
Conte■lnant Lawel 

<•1/U 

, 10 
50 

1,000 

'°' 2.0 

5,000 

lOOtt 

2, l, 4, 5 

Bu■ an Health 
Criteria 

(ug/1) 

0.0611 
10 
50* 

50* 
0,144 

13.4 
13 

6.6 
1.9 
438* 

9.4 

117 
1,400* 

1.7 
6.0 

27 
14,JOO* 

20 

3,500 

0,028*H 
15,000 

400tttt 
400tttt 

u 

0.0211-
0.0211-
0.0211-
0.0211•-
0.021-

34,000 
0.021-

0.0211-
0.0211-

0,00079 

* la■ad on toxicity rather than 10-5 cancer riak factor. 
t BardnaH dependant. 

- Total trlhala■ethanea, 
tt For chlorinated bencane■ •• a cla••· 

•tt·ror pol,auclaar aro■atlca •• a cl•••• 
ttt For dichloropropane •• a cl ■••· •tt• For dlchloropropane H a cl■u. 

tttt For dlchlorobencene aa a cl•••· 
•-- For phthalata eater••• a cl•••• 

FR!NCHR!Y-l.l/vr1-r.1,.z 
1/22/14 

2, J. 

rruhvater Aquatic Life (ag/1) 

kaxl■ia or 
Acute Todcity 

130 
3.6t 

22t 
l70t 
4,1 

1,IIOOf 
1,400 

l20t 

5,300 
21,900 

250ft 

1111,000 

23,000ttt 
6,060-

n,ooo 
9,320 

11,000 
45,000 
17,500 

10,2,00 

'40 
l,120tttt 
1, 120tttt 

940•-,,,so 
1,700 

940-

2,JOO 

2.0 

24 Bour 
Averqe or 

a.rode Toxlcit7 

,., 
0,025 

,., 
J,lt · 

0.20 
96 
40 
47 

1,240. 

-
Z0,000 

,. 700tft 
244-

2,400 
9,400 

-
2,560 

J.O 
768tttt 
768tttt 
-J•~ 

l*.,...* 

620 

0,014 

l UIIPA. 19111, lational lnteri■ Prl■ary Drinking Water Regulation, CFR 40 Part 141 and latlOflal Secondary 
Drinklag Water legu1ationa CPR 40 Part 143. 

2 Ambient Water allt Criteria for Acena thene Throu h Zlnc. Office of Water Re1ulatlon1 and Standard,. 
USEPA. Waa 1n1ton, D.C, 

l Qu~lity Criteria for Water. 1976. Office of Water and Razardoua Material,. US!PA. Vaahington, D.C. 
(ledbook) 

4 USIPA, l980, Water Quality Crltarla Doclftenta: Availability. Federal Re1iater, 45(231):79311-79379, 

5 Federal leglater, Ausu•t I), 19111. Correction Notice p. 40919. 
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• domestic water supply. Water in the bedrock aquifer may, however, 

discharge to the surface water, where contaminants could affect aquatic 

life. For materials contaminating the ground water contained in the 

unconsolidated sediments above bedrock and for surface waters, the moat 

stringent of the ·following criteria has been considered the critical 

concentration upon w;tiich the assessment is based: (1) the maximum • 

drinking water contaminant level, (2) the criterion for protection of. 

freshwater aquatic life, or (3) the criterion for protecting human 

health when both aquatic organisms and water are ingested. '1'he lowest 

of~three concentrations is the maximun level tolerable in the 

shallow ground water and surface wate ench Limited since the 

surface waters may be 

aquatic life. 

Reference a 

ishing, or propagation of 

U.S. Environmental Protection Agency (EPA). 1980. Water Quality 
Criteria Doc1.111ents: Availability. Federal Register, 
45(231):79318-79379. 

U.S. Enviromnental Protection Agency (EPA). 1981. National Interim 
Primary Drinking Water Regulations. Code of Federal Regulations, 
Title 40, Part 141 1 pp. 309-354. 

U.S. Environmental Protection Agency (EPA). 1981a. National Secondary 
Drinking Water Regulations, Secondary Maximum Contaminant Levels~ 
Code of Federal Regulations, Title 40, Part 143.3, p~ 372. 

U.S. Envirormental Protection Agency (EPA). 1981b. Water Quality 
Criteria; Corrections. Federal Register, 46(156):40919 • 
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FRENCHSIR-S.2/APP-G.l 

5/22/84 

APPENDIX G 

Chemical Analysis Methods 

Samples lk'ere analyzed for pH, conductivity, total organic extractables 

(TOE), total organi~ carbon (TOC), total organic halides (T~~), tn~t~ls, · 

phenols, polychlorinated biphenyls (PCBs/pecticides), vola_tile organic 

acids (VOAs), base neutrals (B/N), and acid extractables (acids).-

Table G-1 summarizes the analytical methods used for each .parameter of 

interest. Table G-2 lists the analytical holding times and 

preservatives which were used for all ground and surface waters. -_ Soils, 

sediments, sludges, and fish were kept at 4 •c until analy:i:~d~ These -

·were not required holding times for these matrices, but every :·effort was 

made to extract the ~ithin seven days for organic an:~lys:is~ . 

~ situ parameters, to include pH and conductivity, were measured ·to.-

give information as to the conditions of the area at the time of 'the 

sampling. 

The analytical protocol was directed towards screening to :~dentify major_ 
organic compounds and metals. The screening procedure included 

analyzing for TOE, TOC, TOX, metals and phenols. TOE" was :analyz~d · ~y 
freon extraction followed by infrared determination. -TOC was measured 

by the method of combustion using the Oceanography Internationa·l 

Model 915A TOC analyzer. Metals analyses was carried out on,a 

Jarrel-Ash 1100 Simultaneous Inductively Coupled Argon Plasma 

Spectrometer (ICAP). This procedure has the capability of analyzing up 

to 33 metals simultaneously on a sample. For the initial phase of the 

survey, the 13 metals listed in Table G-3 were determined by ICAP, with 

data for the addition·al 20 metals made available for further waste 
'\ 

characterization. Total phenols were determined spectrophotometrically 
' by the 4-aminoantipyrine (4-AAP) method. TOX was determined by the 

microconlumetric-titration method using the Dohrman DX-20 TOX system • 

Detection limits for the above parameters in both liquid (ground water 

G-1 
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FRENCHSIR-S.2/VTBB-1.1 
~-tb' 7 /14/83 

-~~~-/ . ~) ~y~' 
~ G-J. :i~r " \.,~ --~~-,) 

Table G-1. Analytical Methodology f~ fi..-•b 

Method Reference Method Reference 
(Ground Water and (Sediments, Soil, 

Parameter Method Surface Water) Sludges, and. Fish) 

pH Elec trometr ic 1 Clso.1) Not Applicable 

Conductivity Wheatstone Bridge 1 020.1) Not Applicable 

TOE Spectrophotometric, 1 (413.2) 6 (739) 
Infrared 

TOC Combustion 1 (415.1) 1 (415.1) 6 
~.,J.,. .. 

TOX Microcoulometric J (450.1) 
Titration 

Metals ICAP 2 2 

Phenol Spectrophotometric 1 (420.1) 6 (417) 
4-AAP 

PCB/pesticides 00/EC 4 (608) 7 

VOA GCMS 4 (624) 5 

B/N GCMS 4 (625) 5 

Acids GCMS 4 (625) 5 

1 Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, 
Karch 1979. 

2 Federal Register, Vol. 44, No. 233, M:>nday, December 3, 1979, 
pp. 69559-6956 7. 

3 EPA, EMSL, Cincinnati, Ohio, November 1980, Method 450.1. 
4 EPA, EKSL, Cincinnati, Ohio, July 1982, Method 608, 624, 625. 
5 Extraction and Analysis of Priority Pollutants in Sediment and Soil, 

EPA, Athens, Georgia, November, 1981. 
6 Chemistry Laboratory Manual for Sediment and Elutriate Testing, 

EPA-905/4-79-014, March 1979. 

. 

7 Interim Methods for the Sampling and Analysis of Priority Pollutants in 
Sediments and Fish Tissue, EPA, EMSL, Cincinnati, Ohio, 1977. 

Source: ESE, 1983 • 

G-2 
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7 /14/83 

Table G-2. Analytical Holding Times and Preservatives 

Parameter 

pH 

Conductivity 

TOE 

TOC 

TOX 

Metals 

Phenol 

PCB/Pesticides 

VOA 

B/N 

Acids 

Source: ESE, 1983. 

. Holding Time 

6 hours 

24 hours 

28 days 

28 days 

7 days (until extraction) 
30 days (after extraction) 

6 months except Hg 
28 days 

28 days 

7 days (until extraction) 
30 days (after extraction) 

7 days (until extraction) 
30 days (after extraction) 

7 days (until extraction) 
30 days (after extraction)· 

7 days (until extraction) 
30 days (after extraction) 

G-3 

Preservative 

Determine onsite 

Cool. 4•c 

Cool, 4•c 
H2S04 pH (2 

Cool, 4•c 
H2S04 pH (2 

cool, 4 •c 

RN03 pH (2 

Cool, itc 
H2S04 pH <2 
1.0 g .euso4/L 

Cool, 4 •c 
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FRENCHSIR-S.2/APP-G.2 
5/22/84 

and surface water) and solid (sediments, soils, and fish) matrices are 

given in Table G-3. The detection limits given in Table G-3 are values 

typically achieved by the methods described above. For any individual 

data set, the actual detection limits are a function of matrix type, 

chemical interferences, instrument noise, and other factors affecting 

the individual analytical run. The appendices in this report which 

present the chemical results may contain detection limits which deviate 

from Table G-3 because of these factors. Different detection limits 

arise for each individual data set depending upon the instrument 

readings for repetitive blanks for the lowest standards included in the 

run. 

Selected samples were analyzed by gas chromatography (GC) and gas 

chromatography/mass spectroscopy (GC/MS) for qualitative and 

quantitative identification. PCBs/pesticides were analyzed by Gt: with 

electron capture detector. Detection limits for this method are 

smmarized in Method 608 Organochlorine Pesticides and PCBs (Appendix A 

in the Work Plan). The GC/MS analysis determined the organic compounds 

on the priority pollutant list. VOA, B/N, and acid compounds were 

analyzed by GC/MS. Detection limits for these compounds are given in 

Federal Register, M:!thods 624 and 625 (Appendix A in the Work Plan) • 

G-4 
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- Table G-3. Typical Analytical Detection Limits 

Detection Limit 

- Parameter Water 

- TOC 0.5 mg/L 

Phenol 5 ug/L .... 
Silver 0.003 mg/L 

Arsenic 0.05 mg/L 
..... Beryllium 0.001 mg/L 

cadmiun 0.002 mg/L 

Chromium 0.005 mg/L 

Copper 0.002 mg/L 

Mercury 0.030 mg/L 

Nickel 0.010 mg/L 

Lead 0.025 mg/L - Seleniun 0.05 mg/L 

Antimony 0.05 mg/L 

- l11allium 0.05 mg/L 

Zinc 0.004 mg/L 

- TOE 0.2 mg/L 

TOX 10 ug/L 

- Source: ESE, 1983. 

-

G-5 ... 

FRENCHSIR-S.2/VTBG-3.1 
5/22/84 

Detection Limit 

Soils, Sediments, 
and Fish 

500 mg/kg 

500 mg/kg 

0.3 mg/kg 

5.0 mg/kg 

0.1 mg/kg 

0.2 mg/kg 

0.5 mg/leg 

0.2 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

2.5 mg/kg 

5.0 mg/leg 

5.0 mg/kg 

5.0 mg/kg 

0.4 mg/kg 

650 mg/kg 

10 ug/kg 
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ENYIRO~"ENTAL SCIENCE & [N&JNt[,l"R 08/31/Ba flELD GROUP fPIVT1 STATUS IS FINAL 0 
C, PRDJ[CT NUPIBCR "3801210 PROJECT NA"E FftENCH LTD HAZVlST[ .. ! SA,.PU:s: FRGV4 PAPIA"ETEPIS: FPIGVl 
~ PltDJ[CT l'IANAGER DAYE "l7ELL FIELD GROUP LEADER RICK 'OLK£Pl[R 
'-' 

SA,.StL[ NU,.BERS -...J 
GVl!l GVOlD GVD5 GVOT GV08 GVOIJ 

PAPIAMETEltS STDfttT • n,,oo 22'9111 22,,,, 22,,01 22'99 (1ft 22990, 

DATE o\/18/83 •l18/ft:S 4/20/83 4/1'/83 4/19/83 4/1'183 

Tll'IE 151JO 1515 1015 1000 1735 1820 

ARSENJC,TOT&LCUG/LJ 10D2 (4'5 (45 (45 (45 (45 (45 

BERTLLJUPltTtCUGIL> 1012 <1, 0 <1,0 <1,0 <1,D <1.0 <1.0 

CAD"IU,.tTDTALCUG/LJ 1027 <4,0 <4,0 <4,0 <4,0 <410 (4,0 

CHROPIIU,.tTOTALfUG/LJ 1034 26 17 13 12 <7,0 23 

COPPERtTOTALCUG/L) 1042 7,6 6,0 4,3 ·(4,0 <hO 4,9 

. ·,1:,,~_AD,TOTAL CUG/L) 1051 <5,0 5,7 (5,0 .'(5,0 (5,0 5,9 ;: •::~ .. .... _,,_,RCURY,TDTAL CUG/L> 71900 0,7 0, 3 -0,3 <D,2 (0,2 <0,2 
I • ~ • 

NJCl<EL,TtfUG/LJ ' 1D67 (10,D <1D,O (10,0 <10,0 <10,0 <10,D 

SELENiUPltTOTALCUGIL> 1147 <1,0 <1,0 <~,o .<1,0 <1,0 <1,0 

SZLVER,TOTALtUGIL> 1077 <0,3 <0,3 (-0,3 .'(0,3 (0,3 (0,3 

THALLIUPl,T,<UG/Lj 10!'' <40 <40 (40 00 (40 (40 

ZJftC,TOTALCUGIL> 1092 16,1 11. 1 49,5 41,6 40,3 21.2 

ALDRIN CUG/LJ 3'J330 <0,010 (01010 <D,010 <~1010 <0,010 (01010 

RHC,A CUG/LJ 393!7 <0,010 <0,010 (0~010 ~0.010 <0,010 <0,010 

9HC,B CUG/LJ 393~11 <O,!IU <0,020 <0,0211 <O,C20 u .. ou <0,020 

8HC,O <UA/L) 39259 <0,015 <0.015 <o.ou <~101!5 <o,015 <0~015 

,HCtGCLJNDANrJ<UG/LJ ,,:so <O,OU <lt1020 <0,0H <01020 <a.on (010211 

CHLO'tOAJIF' CIJG IL> !Cl3'!111 <0,!!5 <0,!5 <Oe35 <0,35 <0.35 <0,35 

,,, 1 -roo (llf;/L, ~,3111 (!'le10t (0.1'l0 <01100 (01100 <0.100 <0.100 

···•-ors 111(,/U .. .,,,o (!',1"115 (111015 <IJ,025 u.us <11.025 <D,1125 
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[NYIRON"tNTAL SCIENCE I [NSIHEE'l"t, 08/31183 ,1tLD GftOUP fRWTl STATUS IS FtNAL 

PROJtC T flfUPtMlt e3ft0U10 
SAPfPU:s: 

PROJECT NAP\[ FRENCH LTD HAZVASTE 

PROJECT "AHAGER DAY[ ,.JZELL fl£lD GltOUP L[A0£ft ltlCK F'OlKtPftR 0 
ui,PLt NUP\BE~S 0) 

r.vu GWll1D 611115 GVr,7 GWOft G\10, -..] 
P'UA•ET£11S STOUT J 2H900 U'9111 229'05 :,,2,,n u•,u U'9o, ~ 

0 
DATt Hlll/83 411111115 4/20183 .11/1918! 411'183 411,183 co 
Tl"E 1~00 1515 102!\ 1000 1735 1i,20 

h4 1 •DDT C UG/L) 393110 <0.100 <0.100 (fl.100 cn.100 <0.100 <0.100 

DltLDI\IN <UGll> 31)380 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

A•ENDOSULFAN <UC/L J 34361 <0ol}25 (0.(125 <0.025 <0.025 K0o025 <0.025 

B•£NDOSULFAN <UG/L > 34356 co.100 co.100 <D.100 (DolOO <0. 10 0 <0.100 

ENDOSULFAN SULFATE: ( 34351 <0.100 <0.20 <0.100 <0elO0 <0.JD0 co.100 
UGIL> 

£NORIN CUG/LJ :s,3,0 <0.100 <o_.-100 <0.10 <0.100 <0.100 <0.100 
::r: 

£NORIN ALDtHYDt<UG/L <D.20 <o.n <0.20"· <0.20 <0.20 <0.20 I 34366 N , , .. 
' HtPTACHLOR CUGIL) · • 39410 <0.010 <0.010 co.011i· <0.010 <0.010 (0.010 

HtPTACHLDR tPOXIDE ( 31)420 <0.020 <0.020. (0.020 <0.020 <0.020 (0.020 
UG/L) 

TOJfAPH[Nt (UG/LJ 3941!0 <l.60 (1060 <S.6~ <1.,0 <lo60 <1.60 

ACROLEJft <UGIU 34210 (10 <10 <10 <10 (1') <lD 

ACRYLONlTRlLF CUG/LJ 34215 (10 <10 <10 <10 <1e <u 

BEflfZtffl'. CUGIL > 34030 (1 (1 <1 (1 UI'• 100 

BRO"O"ETHANF CUGIL> 34413 <2 (2 (2 <2 0 (2 

BRO"ODttHLOtoi,tTHAffE 321rl <I (1 (1 <1 (\ (1 
HIGILI 

BRO"OFOlt,. CUC.IL, 321')4 (2 (2 <2 <2 <2 (2 

CARBON TrTRAC~LODJDE 32lt2 (2 <2 <2 <2 44 (2 
rtll'.:IL) 

CHLOROBthlr~r IU~/l, 343~1 , 6 (1 6 - (1 

CHLOROtT~ANr CUG/LJ H31J (11 (3 <~ <3 45 4 

CHLORDFnP~ IUCIL, Ul .. E <1 <1 <1 <1 2,0 <I 
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E"YIRON"ENTAL SCIENCE I £NGINE[,JNG Ofl/31/83 FIELD G,oup FRMTl STATUS IS F'tNAL C'"'I 
PltOJECT NU,.8Elt ~3flllH2U PROJECT NA,.[ f'RENCff LTD HAZIIASTt 

C, 
SAP!PLt~: -.,I 
PROJECT "ANAGEft DAvt IUlELL FIFLD GROUP LEADER RICK FOLKE"tl! ~ 

..::; 
SA,.PLE Nll"8£9'S CD r.1101 GVt'lO GV05 GVOT GIIOII Gvo, 

PARA"tTE!tS ST('R[T ff ?2'900 22,,,1 22,,0, n,,c1 U'"<!P 22""' 
DAH 11/18/83 11/18/83 11/20/83 11/1'/83 11/1,,83 4/1,,11:S 

Til'IE 1500 1515 101'!\ 11100 1735 1820 

CHLOROf1ETHAN£ fUGIL> 31111U <S <3 (3 (3 (3 <3 

DJBRO,.OCHLOROP1ETHAN[ 3431)6 <2 <2 
CUG/L > 

(2 <2 <2 (2 

DICHLORODIFLUORO"ETH 311661' (3 (3 
AHECUG/L) 

(3 (3 (3 (3 

1•1•DICHLORO£TffAN£ 3H~tf, <1 <t <1 <.1 130 <1 
CUGIL> 

1t2•0ICHLORO£THAN[ C 311531 <2 (2 (2 (2 '440 (2 
UGIL> 

1t1•DJCHLORO£THYLEHE 311501 <2 (2 (2 <2 10 <2 
CUG/L> 

=r T•1•2•DICHLOROETHENE 311546 <2 (2 (2 <2 1ft 0 (2 
w CUG/L) 

.1,2•DICHLOROPROPANE 345111 <2 <2 
CUG/L> 

<2 (2 <2 <2 

·.~c1s-1 t3•DICHLOROPROP 34704 <2 <2 (2 (2 <2 (2 .. ' ENE CUG/L> 
T•1,3•DICHLOROPROPEN 31169' <1 (1' 

E CUG/LJ 
<1 <1 <1 <1 

ETHYLBENZ[NE CUGlLJ 3113'71 <2 <2 (2 <2 25 u 
"ETHYLEHE CHLORIDE :iHU <2 <2 <2 <2 711 (2 

CUG/LJ 
1t1•2•2•TETRACHLOROE 311516 <1 <1 (1 (1 <1 <1 

THAN[CUG/L 
TETRACHLOROETH[N[ 3111175 <~ <3 <~ (3 ,10 (3 

CUG/LJ 
ltltl•TRICHL'ETHAN[ 345.16 <2 <2 <2 (2 <2 <2 

CUG/L) 
1,1,?.•TRICHL•ETHAN[ ~11!11! <2 <2 <2 <2 <2 <2 

CUMLJ 
TRICHLOROETHENF 391Rll <2 <2 (2 <2 •• <2 

CUC/L> 
TRICHLOR~FLUOROHrTHA ~"""" <, <2 <2 (2 <2 <2 

Nr rnrlL> 
TOI.U~Nt CUGILJ 34"1D <1 <1 <I (1 1,7 31 

YlnL CHLOII JDF CUG/l 3':117 .. <2 <2 (2 <2 3't <2 , 
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E~YIRON"ENTAL SCI[~C£ & [~GJNEERJNG 

PROJECT MU"eEA ~3~01210 
!:A .. PLtS: 
PROJECT "AN•GEA DAVF "llElL 

DARA~(T[RS 

r r- r 

08/31/83 

GV01D GW~5 
229901 229905 

r r r -

FIELD GROUP FRVT1 STATUS IS FINAL 

PROJECT NA"t FRENCH LTD HAZVlSTt 

FIELD GROUP LEADER RICK FOLKENER 

SA,.PL!: 'f:JNBERS 
G~31 GV08 GV09 
22•907 ~2•9~8 229909 

DHC 4/18/11? 4/18/83 4n0/83 4/19/83 HU/83 4/19/83 

TIii£ 1~00 1'515 1015 1000 1735 1'120 

2•CHLOROETHYLYTNYL £ 3•~76 <3 <3 (3 (3 (3 (3 
THrR (UG/L J 

r- - r 
' 

t 

0 
C, 
-.J 
.,p. 
...... 
0 
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E~VIRON"tNTAL SCIENCE l C~GINEEAIHG eB/31183 FIELD GROUP FRWTl STATUS IS FIMAL ,,,. ' . 
I'll OJ£ CT .,l,"BEII k!llft\211'.' PROJECT NA"£ FRENCH LTD HAZVASTE H"-
SAl'!S:-L!~: FRGV3 PARA"rTERS: FRSW! I-' 
DROJ£CT IUNAr.[lc DAVr MI7"LL FirLD GROUP LCADER RICK FOLK[M[R t-' 

SA"PLE NUP"BE't S 
G,lill GIIOlD GW02 GW0:!I r,vo.- r,vo'5 GWt:6 r.vn GIID8 GWO, 

PAIU'1[T[P!") <;Tl'IRS"T • :'2'9DG 22'901 u,,02 121111"!3 229904 ~2,, "'5 uq,of. 22,,r1 229'~e 2n,n 

OAT£ Hll4/fl3 4,1.8/83 4/19/8~ 4/19/P.3 4119/83 4/2!1/83 4/2!1/83 4/19/83 4/19/83 4/19/83 

TU'[ 1500 ·1515 1220 133'1 1600 1015 1'51'5 lOCO 1735 1820 

PH,CSTO UN IT~) 4 ('O 7.lC .1.10 1.eo 6e20 ,.10 s.u CJ.30 6.50 5.60 6e50 

SP.CONDo,FIELD Clo\ 1300 \1440 so, '57'5 1090 13'5 '524 773 242r ,n 
CU'4HOS/r!IJ 

'.(;S.00 TO[ C'1GIL> 9q~--~ <is.no (5.00 <5-~" (5.0.i <5.00 (5.00 (5.00 <s.oo (5.00 

CARBON, TDC oir. /LJ '-R~ <1.0 <1.0 <i.o 2l'o".1 (\.,: 3.4 o\ • ll 603 10 u.o 

=f 
'HCNOL~ CUG/L J 32730 '5 (1 ,o NA NA •u NA 4 100 l7 

V, TOJC CUG/L•CL> 7'l!S3 ('5 0 /(5D (50 ,,_ (50 111 (5~ 180 3000 (50 
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ENVIRONfttNTAL SCIENCr g ["GINtERING 

PROJECT NUft~ER R3801210 
SA"PLES: FltGV3 
PAOJ[CT "ANAG[R oavr NJZ[LL 

STl'RrT II 
GIUO 
229910 

r r 

GV11 
229'11 

OAT!: 4/18/83 4/18/83 

Tll'IE 

•H,f~TD UNJTS) 4~0 

SP.CONDo,Flr.LD ~4 
fUMHOSICM) 

TO[ ("GIL) 9,,43 

CARBON,TOCfMGIL> 6!0 

PHENOLS CUGILJ 

TOJC fUG/L•CLJ 

32730 

70353 

1200 1115 

1.10 

<5.00 

<1 

(50 

7.60 

503 

(5.00 

<1.0 

1 

(50 

r 

08/31/83 

r r r r r 

FIELD GROUP FRWTI STATUS IS FINAL 

PROJECT NA"t FRENCH LTD HAZVASTt 
PARA"ETEftS: FRSW3 
FIELD GROUP LEADER RICK FOLKE"tR 

r f 
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ENYIRON"ENTAL SC1£NCt I ["GINEtRIHG 

PROJECT NU"8£ft 8380iHD 
SA"PLrS: F'RSll5 
PROJECT "ANAGER DAYE "IZ[ll 

PUA'IETERS STORET II 
r.wu 
229900 

r r I 

· 08/31/83 

GV05 
229905 

r r r r r r 

FIELD GROUP fltVTl STATUS lS lflNAL 

PROJECT NA"t FftENCH LTD -HAZVASTE 
PARA"ETERS: FRGV2 
~IELD GROUP LEADER RICK ,oLK["ER 

SA,.PLE NUP'IBEU 
GWOE GV08 Guo, 81111 

229911 2199Cf 22~908 2299n9 

DATE 

Tl"E 

4flft/83 4/18/83 4/20/8! 4/20/8! 4/19/83 4/1,/83 4/18/83 

ACENAPHTHYL[H[ (UG/l 34200 
) 

ANTHRACEHE lUGIL> 34220 

BENZOlA>ANTHR"ACtNE C !4!526 
UGIL; 

BEHZOCB>FLUOftANTHENE 342!0 
CUG/l) 

BENZO CK >FLUORANTHENE 3~~-o\2 
fUGIL> 

BtNZO..~ OPYRENE t~G(L. !4247 
.' : ,; ' ) 

BE;NZO CGHl>PE!\_T_LENE C. 34521 
' UG/L> ·, 

BENZJOINE CUG·/LI . ~ 39120 

BISC2•CHLOROETHYL>ET J4273 
HER ·CUG/L) 

8ISC2•CHLnROETHOXT)P'I 34278 
ETHANCUG/L 

B1SC2•ETHYLHEXYL; !9100 
PHTHCUG/L> 

BIS<2•CHLOR01S0Pft0PJ !428! 
ETHERCU&/L 

4•8RO"OPH[NYLPHENTLE !4636 
THEI\CUG/L) 

BUTYL BENZTL PHTHALA !4292 
. TE IUG/L J 

2•CHLORONAPHTHlLENE !45ft1 
CUG/LI 

4•CHLOROPHENTLPH[NYL 34641 
ETHtft<UG/L 

CHRYS[N[ CUG/L) 34320 

D19[NZOCA,H>A"T~RACE 34556 
t,r, fUG/U 

~J-~•~UTYLPHTHAlAT[ 39110 
CU::ILJ 

1,!,0IC~LrRnetN7[N[ 34''' 
Cl'GII.) 

1500 1515 1015 1515 1735 1820 1115 

(5 

(5 

<5 

<5 

<'5 

. <5 

<5 

(5 

<.5 

<5 

(5 

(5 

<5 

(5 

(5 

(5 

(5 
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["YJRONft[NTAL SCIENCE I ENGINEERING 011/:51/83 FIELD GftOUP FIIVT1 STATUS lS FINAL 

PROJECT "U"BEI\ ~3ftOUU C PftOJECT NAP![ FRENCH LTD HAZWAST£: C') SAIIIIPLES: 
PROJECT "UIAG[R DAYE "JZELI. FIELO GftOUP LEADER ft I CK FOLKE"E~ •··-l 

~ 
SA"PL[ P,;J,.8[11S ~ r.1101 GV01" GII0!5 r.w~~ Gll08 GW"9 GW11 ~ PARA,.ltTEltS ST<'Rrt II ?.29'00 u,,01 22'9C'l ?2911JC6 n,,c~ 2211t9'111J 22!911 

DATE 4/111/83 .\/111/83 4/20/113 4/2t11e:s 4/19/113 4119/113 4/18/113 

T11111E 15!10 1!51 !5 101!5 1!51!5 1735 1820 1115 

1,4-DICHLOROBENZEN[ 34571 (!5 (!5 (!5 (!5 <~ (!5 (!5 
CUG/L) 

1t2•DICHLOR08ENZ[K[ 34536 (!5 (!5 
CUG/l) 

<ts (!5 <!5 (5 (!5 

3t3••DICHLOR08ENZIOI 34631 <!5 <5 <!5 (!5 (5 (5 (5 
N[ CUG/L) 

DIETHYLPHTHALATE 34336 (!5 <5 
CUG/LJ 

('5 <!5 <5 ('5 (!5 

01,.ETHYLPHTHALAT[ CU 34341 (!5 <!5 (!5 <s (!5 (5 (5 
G/LJ 

2t4•0JNITROTOLUEN£ C 34611 (!5 <S :<S., (!I (!5 (5 <S 
UG/LJ • ·t 

= 2t6•DINITROTOLUEN£ ( 34626 <S (!5 (!5' (!5 <5 <S (5 
I UG/LJ 

00 OIOCTYLPHTHALATE • 345CJ6 (!5 <S· (!5 (!5 (5 <S <!5 
CUG/LJ ., 

I 1•• . '· 1t2•DIPHENYLHYDRAZIN 34346 (!5 cs·· .. • (~'; (!5 (!5 (!5 < 5 
E tUGIL> 

FLUORANTH[N£ <UG/LJ 34376 (!5 c,· <!5 <!5 (!5 (5 (!5 

FLUOR[NE CUG/LJ 34Ul (!5 (5 (!5 (!5 (!5 (!5 (5 

"[IACHLOROB[NZEN[ IU 39700 (5 <S <S (!5 < !5 (5 (5 
G/LJ 

K[XlCHLOROBUTlOltMr 34SIIJ1 <5 <!5 ('5 <S (15 <S (15 
CUGIL> 

H£XACHLOR0£THlN£ <UG 34S'6 " (!5 <s (!5 c, <5 (5 
/LJ 

HEXACHlnAOCYCLOP[NTA 3\~ft6 (5 <5 ('5 <5 (5 (!5 (5 
DlfHt<UG/L 

INDENOft,2,!•CD>PYft[ 344~~ <!5 ('5 ('5 (5 C, (5 (5 
NF rur./L, 

lSDPHORONE fUGIL> 3449~ <5 (!5 (!'I <5 (!, (5 (!, 

~APHTHALFNF CUG/LJ 346,6 <S (5 (5 (5 . l!SC ' (5 

P, IT R 01'[ I\'? "ff" CllG/LJ 34447 <, (5 <, (!5 <~ (5 <~ 

~-~ITftn~~orMtTHYLAMI !44~• <!5 (5 <!5 C'S <! (5 (5 
NF CUG/L) 
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C 
EHYlRON"ENTAL SCIENCE & t~GINEtRlNG 08/31/8! FIELD G•OUP FRVTl STATUS IS FlttAl. C, - : PROJE:CT NUPIBER .. 83l!OUlD PROJECT NA"E FRENCH LTD HAZVASTC ~ SA"PLES: 

I-"' PROJECT "ANAGER DAVr "17F'LL FIELD GROUP LEADER IUCK fOLKE"tR 
C)l' 

SA"PLE NUPIBEIIS 
(;\101 GVOln GV05 GW06 GII08 GVO, GV11 DARA,.r.TERS STl'RET I 129900 22'9(!1 229905 2n,or, 22"08 22,,0, 229911 

DATE: 4118/113 4/18/113 4/20/83 4/20/83 411'/83 4/1'/83 4/111/83 

T J•r. 1500 1515 01!1 1515 1735 1820 111!5 
N•NITROSOOIPROPYLAPII 34428 (5 <5 

'IE CUGIL> 
<5 (5 (5 (5 <5 

N•NITROSODIPHENYLAPII 34433 <5 <5 
NE CUG/L) 

<5 (!5 <5 1 !5 (!5 

PH[NANTHRENE CUG/L) 34461 (5 <5 (5 (5 (5 (5 <!5 
PYRENE CUG/L) 3446" (5 <5 (5 (5 <!5 <!5 (5 

2,3,7,8-TCDDfUG/L) 34675 (10 <10 (111 <10 (10 <to (10 
::c 1,2,4•TRICHLOR08ENZE 34551 (!5 <!5 <5 (!5 (5 (5 (5 I 

NE CUG/L':) . "° 4•CHL 1 •3•,.F.TH•PHENOL 344!\2 (!I <!5 (! (!5 (!5 (!5 (5 CUG/L) 
2•CHLOROPHENOLCUG/L)•34586 <5 (5 <s <!5 (!5 (!5 <!5 

2,4•DtCHLOROPHENOL 34601 (!5 <!5 
CUG/L) 

<5 (!5 <!5 <5 (5 

2,4•0lPIETHYLPHENOL C 34606 <5 (!5 <!5 <5 (5 (!5 <!5 
UG/L) 

2,4•0INITROPHENOL 34616 <!5 (!5 
CUG/L) 

(5 (5 (!5 (5 < 5 

2•"ETHYL•4•~•DINITRO 34657 (!5 (!5 <5 <5 (5 (5 <S 
PHENLCUG/L 

2•NITROPHENOL CUG/L> 34591 (!5 ~!5 <!5 <!5 (!I <!5 (!5 

4•NITROPHrNOL CUG/L) 34646 <!5 <!5 <!5 (!5 (!5 (5 <5 

PENT•CHLOROPHENOL 3,032 <!5 <!5 <5 <!5 (5 (5 <5 
CUG/L> 

PH!:NOL fUG/L) 346,4 (!5 (!5 <5 (!5 32 C, <5 

2,,,6-T~ICHL'P"£NOL 34621 <5 <!5 (5 (5 (!5 (5 (5 
CUC/LJ 

T•l,~-otr.HLOAO[T"FNF :,1, .. ,,. <2 <2 <2 NA 18" <2 "' cur, IL> 



r ( r r r ( r r r r r r r r r r r r t 

r»v1cnt..,.t•:TIL sru•,cr r r.•·r.1~•rrDI••-: :•1111,,_ 'IUIUS: Plll'Ll"INl·~y 
n11i,.n:cr ,.,,,.erp "2•2;·-,,. PIIOJ[CT u.-r r11 CNCH ltHAst 2 0 r 1(1.1' MtouP: rPGII, 

PROJCCT "ANAGtft: IIICK FOLK["[II r AUKL T['o ~: 1.u ~•"'~Lrs: ALL C, FICL~ G'-OUP_L[ADtll: ReFOLKl"CII 
-.J 

GVl)3 
S UtPLE HJP!ffEU ~ r.vos GV06 GV10 GV10D GV11 GVU GVll GV1' GVU ~ PAIU!'ltT£U s1n11r.t • 29'000 n,001 n,002 21J9DOS n,004 2'900!1 2'9006 2'9007 u,ooa n,o,, °' one 11/2'183 11/30/83 11,2,,8~ 11129/U 11129/83 11/29/83 U/30/83 11/SO/IIS 12/21/U 11/2'/83 

Tl"t ,u 1800 lUO nn 1515 1'45 1200 "!I 1530 uu 
PH, CSTO UNITS> HO , ... o !S.,o ,.sa HA NA NA lh80 6e80 NA ,.,o 
SPeCOHO .. FltLD .... 615 17!5 :493 -"~ NA NA 4'6 4!10 NA 20!1 (U,tHOS/Cru 
CAABON,fOCO'IG/L) 680 n.2 7~&· ·&., <1.0' <S.D (1~0 !5,, ,.a s.11 10.2 : . 

rox (UG/L•CL> '70S!l3 ua 100 110 100 63 68 !18 '1 52 61 

PHENOLS CUG/Lt 32730 2 <1 <1 <1 <1 (1 <1 <1 1 <1 

ACROLtlN CUGIL> 34210 <10 <10 <lD <u (10 (JO <10 <lD (10 (10 

ACIIYLONITRILC (UG/LJ 34215 <10 -<10 <10 (10 

= 
<10 <10 <10 <10 (10 <10 

I etNZtHE CUGIL> 3<\030 22 <1 <1 c·1 (1. <1 <1 <1 (1 <1 ..... 
0 

BIIOKO"£THAMC (UG/LJ 34114'13 (3 <3 <! (3 (3 (3 <:s (3 cs cs 
8110"001 c·NLORO"tTH AN[ 32101 <~ <2 <Z <2 (2 (2 <2 (2 (2 (2 

CUG/LJ 
BIIOKOFOl\l'I CUGILJ 32104 <3 (3 <:s <:s (3 <3 <S <3 <S cs 
CA~BON T[TRACHLORID[ 3211)2 <2 (2 (2 <2 

CUG/l > 
<2 <Z <2 (2 <Z t2 

CMlnRoetNZ[Nt (U6/lJ 31tSIH <l (1 <t <1 <l <l <t_ <1 (1 (1 

CHLORO[THAH[ CUG/L) 3-311 (3 <S 0 (3 <3 <3 <3 (3 <:S (3 

CHlOROFOII~ CUG/LJ 32106 <l <I <l <l <l (J <t <I <1 Cl 

C"L~~n~rTHAU[ 1ur.1t) 3011 <2 <2 <2 (2 <2 <2 <2 <I Ci (2 

OlPkOV~t~LO•O~ll~lMt Hl06 <Z. <2 <% <Z .<t 0 <l <2 <2 (2 
IUt/lJ 

C'JC/i!. •(')1Fl1IO•J4£1)'Allf JfU6 (., <J (.J <l ··o (J <J (! C, 0 
IU6ILJ 

1 , 1 •O I CJtl OlO[ TN~l'fl .)IJ .. "" t,) (I <1 <1 (J (1 <l <l <1 2 
cua,u 

J , I.•~ IC HL O'lCl!.T HAN& J•UI 2, 0 u <2 <i .·· <2 0 (1 <2. (1 

I U&IL I 
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r~VJPON~t~TIL ~rJf~tr ~ r~r.t~rr111~G 1111/All ~TATUS: Pl!fLl"IN••T C) 
PP(IJrcT f./U'"Crfl ll~ll2?-2!1 PROJCCT NA"'f FRCNCH PHASt 2 C, rr£LD G~nuF: FPG~? PkOJCCT ftAN(G[K: RICK 'OLKE"EII -.r F'llll~CTrns: I.LL SA"f•Lr~: •LL ,1cLD ~ftOUP LEADER: R.FOLKt"ER ~ 

S"A,.PLt NUftBtllS l--" 
r.vo3 R\105 GV06 GV10 GV10D ovu GWU GIIU GW14 GV15 ~ PAIUN[T[l!S STnRr.T I 299000 29'001 n,002 2'9003 2'9004 2'9005 2'9006 2'9007 29'roa 299009 

DATt 11/29/83 11/30/83 11/29/83 11/29/83 11/2,,83 11/29/93 11130/83 11/30/83 12/21/1!3 11/29/U 
TIPlt ,20 UIOO 1230 1515 1!51!5 144!5 1200 '"!5 1530 1525 
1,1-DJCHLOROCTHTL[N[ 34501 (2 (2 (2 <2 (2 <2 <2 (2 <2 (2 CUG/LJ 
T•1t2•DICHLORO[TH[Nt 34:146 l 

IUG/LJ 
(2 20 <2 ~2 <2 <2 <2 <2 C2 

1,2•DtCHlORO~ROPANt S4!54 l <l (1 -<1 <1 (1. (1 <l <1 <1 (1 CUS/LI 
C1S•1,3-DICH•PROPt~C 34704 <2 <2 <2 <2 <Z <2 <Z <2 (2 C2 

CUG/l) 
T•1i3•0ICHL•PROP£N[ 346~, <1 <1 <1 (1 <1 <l (J (1 (1 Cl 

CUG/L) 
tTHTLBENZENE•CUG/L) 34311 <2 (2 (2 (2 <2 <2 <2 <2 (2 C2 

= ftCTHTL[Nt CHLORIDE 34423 <2 (2 <2 (2 <2 <2 <2 <2 <2 u I CUG/1.1 I-

1,·1,2 t 2•T[ 9CH•tTHANt 34!5h (1 <l (1 ~1 <i (1 (1 (1 (l (1 I-
; fUG/LJ 

T[TRACHLORO[THtNC 34475 (3 (3 16 <S <S (3 (3 <S (3 (J 
CUG/LI 

ltltl•TRICHL•tTHANC 3450. <2 (2 <2 <2 (2 <2 <2 (2 <2 (2 

CUG/L J 
!4!511 (2 <2 (2 (2 <2 (2 (2 <2 1,1,2•TRICHL•ETHAN[ (2 <2 

CUG/L) 
UJCHLOROtTH[Nt S'Uf!O <2 <2 8 <2 <2 (2 <2 (2 (2 C2 

CUG/L) 
TRtCHL•FLUOROftETHANC ,--~ft (3 (3 <3 <S <3 (3 (3 cs (3 u 

CUG/LJ 
TOLU[Ht fUG/L) 34010 (I <1 <I <1 <I <1 <1 <1 <1 <1 

VtNTl C"lO,tOECUGIL> ~,ns 5 t2 (2 (2 <2 (2 <2 (2 (2 ' ., 

2-C~L•tTH•Yt~Tl[THr., J"576 <1 <2 C, <2 0 <I <I (2 0 C2 
ru&/L> 
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rNVJPONMr~TAL SCJrhr( L r~~l~rrPJ~~ 0 .1/1118" STATUS: Pft[Ll"JNA~Y C') 
r>PCIJf'.CT ~IU~flrP 11 14'~Hn PROJ[CT un rR[NCH PHAS[ ~ -,J 
r1rLO G•~UP: FPtY2 PROJECT "'NAG[R: ft1CK rnLKC~tR ~ c,;.pu,nc•s: •u !tl'"F'Lr!: Ill FIELD GROUP L[ADtR: ReFCLKE"ER 1--6 

SANPL[ Nu .. ecu 00 
ca,150 r.\116 t:\111 GWU GV19 GV20 GV2l GV22 PARA"ltTERS STCIR[T • 2~9010 2'9011 299012 299013 n,ou u,on 2"1J016 1'9017 

DATE 11/29/83 11/21)/83 11128/83 11/28/83 11/28/83 11/28/83 11/211/83 111211/U 

Tl"t 1525 1630 1645 1600 1000 UDO 1100 1500 

PH,CSTO UNlTS> 400 6e40 ,.eo '•"° ,.10 6e70 ,.80 , •• o 1.10 

SP.CONDuFI£LD 94 205 108 302 361 1~50 1210 1580 n, 
CU,.HOS/CN> 

CARBON,TOC<NG/L> 68.0 10.3 ,.o +.3 ,., u.2 35.e 112., 3., 

TOJI (UG/L•CL> 70353 38 ,1 32 66 ,, 73 250 120 

"H[NOLS CUGIL> 32730 <1 (1 (1 (1 2 II 26 <1 

ACROLEJN CUG/LJ 34210 (10 <1D (10 (10 (10 (10 (10 (10 

::i: ACRYLONITRILE CUGIL> 34215 (1(1 (10 (10 (10 (10 (10 (10 (10 
I ... BENZENE CUG/L) 34030 (1 (1 (1 <1 <1 6 11 (1 N 

BftONO"ETHANE CUG/L) 34413 (3 (3 (3 (3 (3 (3 (3 (3 

BftO"ODICHLORO"ETHANE 32101 <2 (2 (2 (2 (2 <2 (2 (2 
CUG/L> 

BRONOFOR,. CUG/L) 32104 (3 .(3 (3 <3 <3 <3 <3 (3 

CARBON reTRACHLORIOE 32102 (2 <2 <2 (2 (2 <2 <2 (2 
CUG/l) 

CHLOROBENZtNt fUGILJ 34301 <t <I (1 <1 <1 " 2 <l 

CHLOqO[THAN[ CUGILJ 34311 (!I (3 (3 <3 <3 (3 <3 (3 

CHLOROFORN ~UG/L) 3210~ (1 (1 <1 (1 <1 (1 (1 <1 

CHLO~o~rTH&NC (Ur.IL> 3••u <2 <2 (1 <2 <2 <2 <2. (2 

DfCqn"nCHLOR~,.[T~ANt J"306 <! <2 <2 o. <2 <2 (2. <2 
fUC.ll > 

o,c~t•iJFLUO'~fT~AHE J•,1• <J (3 (J <J 0 <! <3 (3 

CUG/L > 
1.1-urc~LO~OCTNAttf 1., .. J <l (1 <l (J ( 1 <1 <1 

CU6/L) 
l,,•OIC~LOPOCTHMfL JU,t <2 C2 2. (2 <l <1 2. <2 

Cl16/L 1 
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'::> 
r~vl~ON"[~T•L sr.1rNrr , r~r.1Nrr•1Nr. 01/11/1!" ~TATus: ~R[LlftlN•RY C, 

-.J 
PftOJrtT ~IUP'lirl' p ='"?.;>" u PROJECT NAl''f'. FftUtCH PHAS[ 2 -~ 
~Jr.Ln GPOUP: rPG~t PROJECT ftAhAGr.R: RICK fOLK[MtR ...... pua,,•[TEPS: ALL ~AMPL~S: ALL FIELD GAOU~ LrADEA: ft.FOLK["£~ 

CD 
SANPLE NUN8£1U 

Glll5D Gll16 01117 r.1118 GW1' Gll20 Gll21 GV22 
P AftAP'I [ TCP S STORET II 29'G10 2"011 n,ou n,nu n,014 29'015 2,,oa 2,,011 

DATE 1112'/83 11/2'183 11/28/8:S 11/28/8:S 11/2ft/8:S 11/211/1!:S 11/21!/l!:S 11/21!/1!3 

Tift[ 1525 1630 1645 16D0 1000 1300 1100 1$0D 

lt1•DltHLORO£THYLEN£ 34501 <2 (2 (2 <2 <2 (2 <2 <2 
CUG/L) 

T•1,2•DfCHLOROETHEN£ n~,;. <2 (2 <2 <2 <2 <2 <2 <2 
CUG/l> 

1t2•0ICHLOROPROPANE 34541 <1 <1 <1 <1 <1 <l (1 <1 
CUG/l> 

c1s~1,3~DICH'PROP[Nr 3004 <2 (2 <2 <2 <2 (2 (2 (2 
, CUG/LJ: · •',. 

T •1·, 3:..0 I CHL 'PR OP.ENE 346~9 <1 (1 •<J. (1 (1 <l (1 (1 
::i:: <UG/L) 
I ETHTLBEHZENE CUG/Ll' 34371 <2 <2 (2 <2 (2 (2 <2 <2 -I,,,) 

<'2 ft[TNYLENE CHLOAtOE 34'423 <2 (2 <2 (2 <2 (2 <2 
CUGIL> 

1t1t2t2•T£ 1 CH 1 [THAN( 34516 <1 (1 <1 <1 <1 <1 (1 <1 
CUGIL> 

T[TRACHLOROETHENE 34475 (3 (3 (3 (3 (3 (3 (3 (3 

CUG/L) 
1,1,l•TRJCHL'ETHANE 34506 <2 <2 <2 <2 <2 <2 <2 (2 

CUG/1.) 
111,2•TRICHL•ETHANC 34511 (2 (2 (2 <2 (2 (2 <2 <2 

CUG/l> 
TRICHLOROETHEN[ 3"1l1D (2 <2 <2 (2 <2 <2 <2 (2 

IUGIL> 
TftlCHL'FLUORO"[THANr 344P8 (3 (3 (3 (3 <l (3 (3 (3 

CUG/L) 
TOLUCN[ CUG/L) 34010 <1 <1 (1 <1 (1 (1 (1 <l 

VINYL CHLORJO[CUG/L> n11, !i <2 <2 <2 <2 (2 <2 <2 

2•CHL•rTH•VINYLFTHr.R 345"6 0 (2 (2 <2 <2 <2 <2 (2 
Ulr./L) 
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ENYIRON"CNTAL SCJCNCC & ["GINtERJ"G 08/31/83 FIELD GROUP FRVT1 STATUS IS FINAL 0 
0 .. PROJECT NU"S[R tlHOUlO PROJECT NA'1t FRENCH LTD HAZV•STE ... . 

SAMPLts: PAftT PARAMtTERS: PtSTV ~ PROJECT "ANAGER DAV£ PUZ£LL FIELD GROUP LCADCR RICK FOLKEP'l[R ., 
SA,.PL[ NUP1B£R S ~--

SWOJ SW02 SWOIII SW05 SV06 
PARA"ETCIIS STt'R[T II 229913 22,,H 229917 22,9u u,,19 

DATE 4/15/f!3 4/15/83 4/16/83 4/14/83 4/H/t13 

TI'1C 1109 1300 1500 1030 1330 

ALDRIN (UG/L) 393~0 <0.010 <0.010 <0.010 (0.010 <0.010 

BHC,A CUO.IL> 39337 <0.010 <0.010 <0.010 (0.010 <0.010 

BHC,B CUG/L) 39338 <Oe020 <Oe020 <0.020 (0.020 <0.020 

BHC,D CUG/L> 39259 (0.015 <0.015 <o. 015 <0.015 <0.015 

.BHC,CtlLJNOANE) CUGIL > 3934 0 <0.015 <0.015 0.01115 o.ou <o. 015 
1-4 

· ~~_Ol("DANt <0.,:35 I CUGIL> 39350 <.0.3!5 (0.35 <0.3!5 <0.35 ,-

:-~ ~4·,_.l:000 CUG/L > 39310 <0.100 <0.100 <o. to·o co.100 <o. 100 

.,,111•-oot ·CUG/L) '.39320 <0.025 <0.025 <O.O_t!S <0.025 <0.025 

·4,111•~DDT CUGIL> 39300 <0.100 <0.100 <o.uo <OelOO <0.100 ... 
;_DIELDi\.JN CUG/L> 39380 <0.025 <0.025 

'l':. 
<0.025 <0.025 <0.025 

A•ENDOSULFAN (UG/b 3111361 (0.02!5 <0.025 <0.625 < o. 02!5 <o. 02s 

B•ENDOSULFAN CUG/L) 3111356 <0.100 <0.100 <0.-100 <0.100 <0.100 ;, ·t:· .. • 
ENDOSULFAN SULFATE ' 3111351 <0.100 <O.lQO <o~;uo co.100 <o. 100 

UGIL> ~-, 
[NORIN CUG/L) 39390 <Del".10 <0.100 <o.~·100 <0.100 <0.100 ... 

= ENDIIIN ALDtHTDCfUG/L 343r.6 <0.100 <0.100 <0._1DO <O• 100 <0.100 , 
·,.,. 

HEPTACHLOR CUGIL> 3911110 <0.010 <0.010 <a'.010 <0.010 <0.010 

HEPTACHLOR EPOXIDE C 39421! co.020 <0.020 o·.020 <0.020 u.o:n 
UG/L > 

TOXAPHFN[ CUG/l) 3,111a <l.60 <1.u (t.60 <1.60 <1.60 
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ENVIROH"ENTAL SCIENCE & [NGtNttRING 

PROJECT NU~~tR ~3P.n1210 
SAP'PLFS: 
PPOJ[CT "ANAGEP OAVF "JZELL 

SW!l1 

r 

PAflA111£T[IIS STnRrT ,r 229913 

DATE 411!1/8! 

Tl"t 1100 

1t2,4•T~ICHLOROB[N2E 34~'51 <'5 
NE CUG/L J 

4•8RO"OPHtNYl.PH[NYLE 34636 <~ 
TttFR CUG/LJ 

r 

SW!l4 
221:1917 

4116/83 

1500 

(5 

(5 

r r r r r r r . r r 

Dft/31/ 83 FIELD GROUP FIi WTl STATUS IS FINAL 0 
C) 

PftOJtCT NAt'I[ FRENCH l. TD HAZVASTt -.,I 
~ 

FIELD GROUP LEADER RICK FOlKE~ER l\) 

Sl"PL[ NU"B[U 
l\.) 

SV06 
229919 

4/14/83 

1330 

('5 

<!I 



f I r f { r I r r r r I r r r r 

tNVIP~N"rNTAL SCJrNct' E~GINEERING 08/31/113 FIELD GROUP FRVT1 STATUS JS FINAL 

.>PQJ[CT NUl'IMR IIUr-1210 PROJ[CT NAN[ fUNCt1 LTD t1AZWASTC 
~ AIIIPLF~: 
PPOJECT MANIGn DAvr PUZFLL FttLO GROUP LCAOER RICI< FOU[NER 0 

C') 
SA,.PL£ NU"BCIIIS .. J 

S'lll'.!1 S\104 SVD6 ..::-PARA"[Tt~S ~ynP['T I 229913 229917 22~91' l\:) 
(A) 

DATE H15163 4116183 4IHIU 

TJ 1'£ 1100 1!500 U30 

2,••0lNJfROTOLUENC f 34611 <5 (5 (!5 
Ur.IL) 

2,6-DINITROTOLUENE f 34626 (!5 (!5 ('5 
UGILJ 

DIOCTYLOHTHALATE 34596 (!5 (5 <!5 
CUB/L> 

1t2•DIPHrNYLHYDRAZIN 34316 (5 (!5 <!5 
t WGIL) 

FLUORANTHE~E (UGIL) 34376 (5 (!5 (!5 

t-4 F"LUO~ENC CUGIL> 34381 <!5 <!5 <!5 I 
w 

H[XACHLORO~ENZCNE CU 3"'7C0 (5 (!5 (!5 
GIL> 

HEXACHLOROBUTADICNC 34391 <!5 <!5 <5 
CUGILI 

H[XACHLORO[THANC CUG 34396 (!5 <5 (!5 
IU 

HEXACHLOROCYCLOPENTA 34386 (5 (5 (5 
DI[Nr. CUGIL 

INOENOClt2t3•CD)PYP£ 3441!3 (!5 (!5 (5 
NC CIIGIL) 

ISOPHORONC tUG/L) 34H8 (5 (5 (!5 

NAPHTHALENE CUGIL) 34696 <, ~!5 (5 

!14ITPORENZCN£ fUG/LJ ~4447 (!5 (5 (5 

N•NJT~OSOOJ~ETHYLAl'II 344311 (!5 <!5 <!5 
N£ CU6/L J 

N•NITPOsnotPPOPYLA"1 344?fl ('5 <'5 (!5 
ttr: IUG/L > 

N•NITROSOr.IoH[NYLA"1 34433 (!5. <!5 ··<!5 
"'£ (IU;IL) 

PH(~•at,T"DfN!' (UG/LJ ~4•f.l <~ (!5 ('5 

PYllfM" Cllr. IL\ 5--~ft <!' (5 <5 

?,3,7,••TC~rctt~IL, ~405 (1[1 <10 (10 



t I I f r ' r r ( r r ' ( r I ,- r ( 

r.:':' ENVIRONMrNTAL SCl[NCr, [NGJN[FPJNr. 11 8/31'/P! ritLO GROUP rRVTl STlTUS JS FI1'1AL ~ 
PROJ[CT NUl"Arfl P311"!12l C. ~ROJtCT NOit FRENCH LTD HAZVUTE -.,J 
SA"'PL!~: ~ 
01tnJECT "AfitArfR DAV£ l"l7rLL rJtLD GROUP LEADER RICK FOLK[l'l[FI i-.:) 

~ 
SAl'!Plt NUMBERS 

~ .. ,1 !'.Vl'4 SW~', 
P&IU~ETUS t1n,r, • '29913 nQ,11 22flCl1' 

DAT£ Hl!\183 '1161~3 4/H/1'3 

TIM!: 1100 1511(1 133r. 

8ENZOCA)DYR!:N[ CUG/L 342•7 (I\ (5 (I'. , 
8C~ZOCGHl)P[RYL£Nt C 34!521 (I\ <5 (5 

UG/L > 
BENZIOHff CUGILI 31H2G ('S ('5 (I\ 

BIS(?-CHLOROETHYL>£T H273 <"S (!5 (fl. 

HrP ClllUL> 
BISf2-CHLOROETHOXY>" 34278 (5 (5 <!5 

H ETHUHUG/L 
I BISC2-tTHYLH[XYLl 3"1flO (!\ (5 (I\ 
~ PHTttCUGll) 

BIS(2•CHLOROISOPROPJ 342ti3 (!5 (5 ('5 
rTHERfUG/L 

,-8fl0MOPHENYLPHENYL~ 34636 <5 <S <~ 
THER fUG/LJ 

BUTYL BENZYL PHTHALA 342':'2 <!5 <5 <, 
TE CUC'i/L > 

2-CHLORONAPHTHAL[Nt 345111 ('5 (5 (5 
fUG/L > 

••tHLOROPH~NYLP"rNYL 34641 (5 (5 <!I 
fTH[RCUr-/l 

CHRYSEl'lt CUCIL > !4320 (lj <5 (5 

DlBENZOIAtHJANT"PACt 34!\!H, (!5 (5 <5 
Nt (llf:/l) 

0 l•N-BUTYLPttTHALATF 31111(1 (5 " (~ 

(Ul::IL > 
lt3,D1CHL~RnP£N7r.Nt ~4'!i61J <~ (5 <~ 

CUGIL J 
1t4•0IC"LORrAEN7~Nr. !.45l'l <, (5 (~ 

fllr./L> 
1,2•01CHLOlt08r.N1tN[ '.14~?6 <" <5 <, 

Wr./L> 
3,3••DICHLnP0Prn1ro1 ~4f :!11 (5 <~ (!! 

•:r cur.It l 
D lf:THYL•·••T HJLATr :!14~:a,, ('5 <'5 (~ 

flJGIL > 
~l~CTHYL~HT~•L•Tr C 11 H3•l c, <S <, 

<Ill) 



, 
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E~YtRO~MtNTAL SCIENCE & fNGJNtE~JNG 08/31/83 FIELD GROUP FRWTl STATUS I~ FTNAL 
~ PROJ!'.CT NU,.8[11 1131101210 PROJECT NAM[ FRENCH LTD HAZWASTE ~ C: A "PL[ S: 
...J PROJHT MANAGER OAYr MJl[LL FttLD GROUP LrAO[R RICK FOLKFHtP 
~ 

SAP!PLE NUP!S[~S r~ 
svr1 S\104 SW06 CJI PAR l~f'T[II~ ~TnRrT II U991~ 22,,11 u,,n 

!>ATE 4115183 4116/83 4/H/83 

Tll'lr 1100 1!10l' 1330 

TOLUENE CUGIL > 341110 <t <1 <1 

YJNYL CHLOPIOr CUG/L 3917'5 2 <2 (2 , 
2•CHLOROtTHYLVJNYL t 34576 <3 (3 (3 

THl7R CUG/LJ 
4•CHL••~•M[TH•PHFNOL 34452 <~ <5 (5 

C UG/LJ 
2•C"LOROPH[NOLCUG/L) 114586 (5 <5 (5 

"'"' 2,4-0I CHLnROPHtNOL 346 I! 1 <5 (5 <5 I 
CU'i/L) VI 

2,4•0l1'1FTHYLPH[NOL ( 346!16 <'5 (5 <5 
UGIL> 

2,4•0I NITROPH[NOL 34616 <5 (5 (!I 
CUGIL) 

2•~tTHYL•4,~•0JNJTRO 34657 ('5 (5 <!I 
PH[NLCUG/L 

2•NtTftOPHEHOL IUG/L > H591 (!I <!I (5 

4 •H ITR OPH[NnL CUGiL > 34646 (5 (5 <5 

P[NTACHL~ROPHrNnL 3Cl032 (!I <5 (5 
lllr.lL> 

PHENOL riJG/L > '11461:14 <'5 <~ <!I 

2t4t6•TRTCHL'PH[NOL 34621 <'5 (5 (5 
CIIML> 

ICE'NIPHTH!'.NE' CUGIU 342'15 <5 (5 (5 

IC[NlrHTHYLfN[ CUG/L 3421!0 (5 (!I <5 , 
l'tTHDlCEHr 'llli/ll ~4220 <~ (!5 (5 

BENZOCltANTH~•rr~r , :ws~f. (5 <!5 (5 
1.1r..1L, 

~E~Z~C~)FLU~Pl~T~rNr :,,,~::i (5 (' (5 
, ... /lJ 

➔ [ ~ 7('1 r" I rL 111,r. IIN TH rt•r ,~2~2 (& <'5 <~ 
et,r,/LJ 



r f ( r ( r r r ( r { r r r r r r r 

ENVIRONNENTAL SCIENCE & ENGINEF.RIN& , .. /31/113 rJELD ~ROUP FRVT1 STATUS JS F INlL 
0 

PltOJ[CT NUMBER ~3ft01210 PROJrcr NAP'E FRENCtt LTD ttAZVASTt C, SA .. PL[S: . 
•· ! DRl')JCCT MANAGEP ruvr. NIZrLL FIELD GROUP LEADER RICK FOLKC'1CP ~ 

SAP1PL[ NUMBC~S . .J 
~" !11 SVll4 SWOfi O") 

=>ARA"'E'T[PS ST,:tll[T • 229913 n,,11 229919 

OHF' 4115/(13 4/16/8! 4/ 111/(13 

Tl11E 110~ 1'!!!10 133n 

CHL01'0ETHANr CUG/Ll 34311 <3 <3 <3 

CHLOROFORl1 (U6/LJ 321!,6 3 <1 (1 

C HL OR OP'ET HA NE CUG/LJ 34HI! <3 (3 <" 

DJBROHOCHLOROMETHANE 34306 <2 <2 <2 
CIJG/L> 

OICHLOROOIFLUORC~CTH 34668 (3 (3 <! 
ANECUG/L) 

1,l•OJCHLOPOETHAN[ 34'196 2 <1 <I 
~ CUG/LJ 
I 1,2•DICHLOROCTHANE 34531 4 (2 <2 °' UG/LJ 

1,1-DICHLOIIOETHYLCNe 345i,1 <2 <2 (2 
(UG/LJ 

T•1,2•DJCHLOPOCTH[Nt 34546 (2 <2 (2 
CUG/LJ 

1,2•0I CHLOROPROPANE 34541 (2 <2 (2 
CUGIL> 

CIS•1,3•0JCHLOROPROP 3471)11 (2 <2 (2 
rNE CllG/L > 

T•1,3•DICHLOROPROPCN 3461J9 (1 <1 <1 
C (UG/LJ 

ETHYlMNZtNE IU~/L) !4371 <2 (2 (2 

"'ETHYLENE CHLOPIDE 341123 <2 <2 0 
CUML> 

1,1,2,2•TETRACHLOROE 34516. <1 <1 <1 
THANE<UG/L 

TF.TRACt•LORO[TH[NE '.'!44'75 <:!I <3 (3 
C t!~/l) 

1,1,l•TPICHL•tTHANF ·345;'6 <:? (2 '2 rnr.,u 
1,1,,•TPlf.~L•F.THA"r 11 •511 (2 (2 <2' 

rnr-/L > 
Tl!JCHLOF,!'THrNt :!"t ~!) <? (2 <2 

(llr./L, 
Tl!Jr.~Lnr6FLUOPO~ETHA !-VA· <2 (2 (2 

hr CUG/L > 



f I I ( ( r t r r r r r r l r 

E~VJRON"ENTAL SCIENCE I EN~JN[CRING 08/311113 FIELD GP.OUP FRVT1 STATUS IS FINAL 

PROJECT NU,.BER fl3tlOU10 PROJECT NANC FRENCH LTO HAZVASTC 0 SA,.PLts: fllSV2 PARA,.[TCRS: FRSVl C) PROJECT ,.ANAG[R DAV[ HJZELL FIELD GROUP LEADER RICK FOLKCNCR --I 
Sl,.PU: NUHBtttS ~ 

SII01 Sll04 S\ICl6 l\) 
,.ARAM(T[RS STl'IRCT II U9913 229'17 22'9'919 ....:J' 

DATE 4/15/83 4/16/83 4/14/(13 

Tl"E 1100 1!500 1330 

ARSENIC,TOTALIUGIL> 1002 (4!5 (45 (45 
' •• ~;,. :.,. j 

BERYLLIUNtT~Cii~j() 1012 <.1.0 <i.o ~1.0 

CADPiJU,., TOT 0AL CUGIL> 1027 <•.o (4.0 (4.0 

CHRO,.IU,.,TOTALCUGIL> 1034 13 10 11 

COPPER,TOTALCUG/LJ · lOU 6.2 5e6 -~.6 
~ 

LEAD, TOTAL CUlfLf\ 10,f ·<5 .• ~- <5.0 c·5.o I ..., 
"ERCURY ,To·r A1..,u·G1L:~ 

,_.~ 
•1,o_'i,_,. <0.2: 0.3 0.3 .: \ .. 

NICKEL,TtCUG/1,J 
•, ..... ~ 

<10:.'o;.. <10.0 <u.o 1.0~,~-
' .. 

SELENIU,.,TOTALCUG/LJ 11H <1.0 <1. 0 <1.0 

S1LitR,TOTiL1UG/~J 1077 <0.3 (0.3 (0.3 

THALLIUN,T~JUG/~J 10'59 (40 (40. (40 

ZINC,TOTALCUG/LJ 1092 ·1·3.2 16•8 17.9 

ACROLEIN CUG/L) 34210 (10 <10 (10 

ACRYLONtTRILE CUG/L > 34215 <10 <10 <111 

BENZENr fUG/L J 34030 2 (1 (1 

8RO"O"ETHAN£ CUG/L) 3441! <2" <2 <2 

~RO,.ODTCHLORO,.[THAN[ 32101 (1 <1 <1 
CUG/L) 

BRO,.OFORM fUG/LJ 321!14 (2 (2 <2 

CA~BON rrTRICHLOPJnt 321!12 <2 <2 <2 
(UCULJ 

CHLOROetNZ[N[ CUG/L) 34301 <l <I <1 



r r r ( ' I , ( r r r r r ' r 

~-
E~VJftDN"ENTAL SCIENCE & ENGIN[EIUNG Ofl/31/83 FIELD GROUP FRVTl STATUS IS Fl NAL m 

.. j 
PROJECT NU,.BEft 83801210 PROJECT NA"[ FftENCH LTD HAZWASTE ,h!t 
SAP'PLES: 1'-"ft$V4 PARA,.tTERS: FftSV3 l•;) 
PROJECT "ANAGER DAVE "IZELL FIELD GROUP LEADER ftlCK FOLKEPIER f;1:) 

S-PIPLE NU,.BEPIS 
SV11APT. SVOl S1102 S\103 S11030 svo" SV05 SWQ6 

DARA"ETEPS sTnRET " 229912 22,,13 229914 22991!5 229916 229917 229918 229'19 

DATE 4/1!5/83 of 11 !5/83 4115183 4117183 4117183 4116/83 4114/83 4114/83 

Tl"'E 121!5 1100 1300 91!5 915 15 00 1030 1330 

PH, UTO UNITS) 4 uO a.40 1.10 1.10 1.00 1.00 ,.u 1.00 1.10 

SP.CONO.,FIELD IJ4 445 472 447, 392 3,2 645 40b 305 
C UPIHOS IC") 

TOE C"GILJ 99343 <5.00 NA (5.00 (5.00 (5.00 cs.oo <!5.00 <5.00 

URBOH t TOC Cl'IGIL l 680 62.0 62.2 62.7 12.3 10.2 12.2 35.7 12.2· 
H 
I 

CX> PHENOLS CU&ILJ :s2no NA 13 ~~ 2 4 4 10 3 

rox i'us,L-cu · .. <eo 
J,. 

70353 \6'~ ' ~-II (!50 (!5D <.,o (50 (50 



r f r ' r r ( ' 

PftOJCCT ~u~~rR ~2422420 
~JtLO r.DrUP: FR~~2 

' 

PlRAMCT[P.S: •LL $l~Plrs: ALL 

SW07 
PAIU"ETCRS STOR[T I 299400 

DATE 11126/83 

TJ"[ ,15 

PH, CSTD UNJT5, 400 s.oo 
SP.COHD .. F IELD 94 120 

cunHos1c,u, 
CARBON,TOC C"G/0 680 1'e1 

TOX · fUG/L•CL, 70353 110 

PHENOLS CUG/i:.I 32)30. <1 

ACROL[IN CUG/L) '-'~_,,2~·0· HA 

Atft_tLONtTRtLC fU~/LJ 3421~ NA 

attt2ENE CUG/L> 34030 · NA 
! 

BltDRD"ETHANE CUG/LJ 34413 "~ 
,81t0'10DJCHLOR0'1ETHAH[ 321111 NA' 

CUG/LJ 
BltD"OFOII" ·cu&/LJ 32104 NA 

CARBON TETltACHL0'-10£ 32102 NA 
CUG/LJ 

CHLOlt08CNZEN[ cur.IL, 34301 NA 

CHLORO[TH,.HE CUG/L) 34311 NA 

CHLOROFOR" CUG/LJ 321(16 NA 

CHLOPtll"rTHlPIC Cltr./L, :s-oa Nl 

DIRROM~rML"D(ll"rTttlN[ 3~3'6 NA 
Wr./L) 

DICHl•PIFlUO•~rTHAHt 3~661 tfl 
C Ui:;/L > 

1,l•OtCHl"Rr.rt~lNE 344,, ·. NA 
Wr/LJ 

l•t•Olt~l~P~[THAN[ ,1,:s·1 ... 
rur./l) 

r r 

svoe n,,01 
11/26/85 

915 

!leOO 

120 

2Be7 

77 

'·3 

(10 

<10 

<1 

(3 

,(2· 

(3. 

(2 

(1 

(3 

(1 

(2 

u 
<3 

<1 

(2,· 

r 

svn 
2,,402 

11/26/83 

,us 
!leDO 

430 

~34 

160-

.a: 

~:S·t 
<!llr 

H60:, 

<is: 
(l"O 

I 

-~n 
(U, 

<& 

<l!I 

3'0. 

<le 

<lo 
<l!L .. 

.. 210 ·,· 

1,ll . 

{ ( r r 

PROJECT NAN[ rR[~CH PHlSC 2 
PROJCCT nANAGrR: RTCK rt1lKC"CR 
FIELD GftOUF ltlDCR: R.FOlKC"C~ 

r r 

.,::... 

c..o 



r f 

1-1 
I -0 

I f (' ( r 

PPOJ~CT ~u"er, ft2422416 
FlflO GPOUP: FP!V~ 

( r r r 

~&DAMLTCRS: Ill 5A~PLE~: ALL 

PAR ANETEPS STORtT t 

OAT[ 

Tl"[ 

1,l•OtCHLOROtTHYL[Nt 34501 
CUG/LJ 

T•1,2•01CHLORO~THEN[ 345,6 
CUG/U 

1,2•DICHLOROPROPAHE 34541 
CUC/LJ 

CJS•1,3•0JCH•PROPtH£ 34704 
CUG/LJ .. 

T•lt 3•01CHL 'P"O,[N[ 346,.'J. 
.CUC/CJ;_•. 

[TH"l'LBE:NztNE CU.~/L> H31.1" 

"ETNYL[Nt CHLOftlDt 
<UG/L> : 

1,1,2,2•TE 1 CH 9 [TffAN[ 
(UG/L) 

TETRACHLOROETHEN[ 
CUG~Ll .. 

~-,~~T"ICttL•ETHANt 
·· .. IUG/LJ. · 

1)1Jr-TRICNL•ETHANE 
' IUG/LJ 

TIUCHLOROETHENE 
CUG/LJ 

TRICHL'FLUORONETHAN[ 
CUG/LJ 

TOLUENE (UG/1.> 

3440•. 

34516 

3447~. 

34,06 

34511 

YIHTL CHLOR!D[CUG/LJ 39115 

2•CHL•ETH 1V1NTL£1".fP. 34~ll 
CUr./1. > 

lC[NlPHTH[N[ CU~/l) !•21~ 

AC[NAPHTH"l'L[N[cur./L) ~•aoo 

lffTHPACtNr rtlG/L ,_ 

!ENZOCl)lNTHPArc~r 
CUG/l 1 

SV07 
199400 

swoe 
299401 

11/26/83 11/26/83 11/26/ftJ 

915 915 ,1, 

NA 

NA 

NA 

NA 

-NA 

NA 

NA 

NA 

NA 

HA 

HA 

NA 

NA 

,.. 
NA 

<2 

<2 

<1 

(2 

(1' 

(2 

<2 

(1 

<3 

(2 

(2 

(2 

(3 

<'1 

(2 

.<2. 

<1 

(J 

u 
sso 

.17 

<lD 

(5 

580 

<10 

(5 

n 

110 

<15 

Oil 

ieo. 

(10· 

tu 
24ft 

Nl <1 

<l 

i,o.:., 
,, 

r I r r 

ST•Tus: PRELl"INlRT 

~RojccT ~•~! FR[NCH PHlSt 2 
~RnJtCT NANAGCR: RtCK F0LKt~tP 
FJ[LO GROUP LCAOtR: ReFOLKlMCR 

SlHPLC FIUHBtttS 

( r 



r r ' r r r ( ( I r r r r ( r r r 

0 E~Vl~ON"t~T•L SCJr~rr., r~~r~rrr1~~ :1111,~- Status: ~Rr.LINl~aey 
C, 

F•o.1rr1 '·""'H 1: ► ?ti2; ,:i,. f'ROJtCT PUI'[ FP[NCH PtHS[ ' -..I F'IH~1 fll'l'IUt: F'RCW, 
PROJECT ~lNlGtR: RIC~ ~OLKrqtl' ~ SIAflAM[T(SIS: •LL P.Al'"L"!!': •LL FltLD Cqour L(AOCR: •.FOLKr~EP w 

I-"' SANF'LC NUP!BtllS 
51107 svoa svo, PARA .. [T[R! !U~Rrt • :>99400' U'Jllt'l 2''J02 

DAT£ 11126/~3 11/26/113 11/26/83 

Tl"£ ,,, ,is 'JJl!I 

BENZOCB)fLUn,ANTH[Nr. ?•230 NA Cl ('4 
CUGIL) 

B[NZOCK>FLUnRANTH[N[ 342•2 NA <1 (II 
tuG/L) 

B[NZOlA)PYR[N[fUr./L) 3420 NA (1 (!I 

B[NZOCGHltP[RYL[N[ 34521 NA <2 (8 
CUG/LJ 

B[NZIOINE (UG/U 39120 NA <2 0 

BISC2•CHL 1£TH 1)[TH[R 34273 NA <1 <7 t-4 <UG/Ll I 
BISC2•CHL 1[THO.)NTHN 311278 Na <5 <30 .... - CUr./Lt 
8JSC2•[TH•H[1 1)P"TH• 3°1 11 0 

CUC'i/Ll 
NA 3 !'JO 

8JSC2•C~L•JSOPR>[THR 3 .. 2@13 
CUG/Lt 

NA <5 <SO 

4•BR0 1 PH[N'PH[N 1 [THR 34636 NA <6 (3' 
CUG/L> 

BUTYL B[NZ•PHTHALAT[ !U'J2 NA <1 <!I 
CUG/LJ 

2•CHLORONAPHTHAL£NE 3,581 
CUG/LJ 

NA <l (5 

ll•CHL•PHEN•PH[N•tTHR 346•1 
CUG/L> 

HA (2 <12 
CHRTSENE CUG/Lt 3,320 NA <l no 
DIBEN•CA,H)ANTH•ctnt 3'556 NA <2 0 cur.IL, 
·Dl•"•BUTYLP~THJLAT[ 39110 HA 2, <Z Ulll/LJ 
1t3•01 Cttl (\f!f'!0["7[M[ 311566 .,. <I (7 C 11r./L I 
l,ll•~ICHL~R~~r~?rNt 1,s,1 MA <1 (7 cur.fl, 
l12•OJCHLOP~~r~1r~r :s••s:s, HA (2, <e rnr,/l > 
,,3••olcHL•P.r~,r~r~r 311"31 

'""II.) 
HJ (2 <11 



r r r r r r I I [ r r ( r r r r- r r r 

CNVIPON"LNTAL StlrNcr ~ ,~~JN[rDJ~~ •:.1/11/Po\ ~11.TUS: l'RrLJNINUT ~ 
C, Pl\0JtC1 NU"llrP l"-"2~•1'<. PROJ[CT ,u,,r FR[NCt1 Pt1ASt 2 
-.J FIELD GRnur: FP~V2 

PPDJCCT "AHAGCR: RICK FDLKC~t• 
~ 

PARAtolET[RS: ILL !!A,.FLtS: ILL F1CL0 OROU~ LtADtR: RoFOLKt,.tR 
w 

Sl"PLt Mt~B['tS .t\) S1107 S1108 SWO't ll'AIIAP1£TtRS STOfttT fl 29.,o\OO 2'9o\01 2'9o\OZ 
DAT£ 11/H/83 11/26/83 11/26/85 

Tl"£ ,n ,1, ,1s 
DJtTHYLPHTHALATE llo\336 

CUG/Lt 
HA (1 (3 

OT~ETHYLPTHALAT£ 3o\3o\1 HA <1 (4 
<UG/L, 

2,4•DINITROTOLUEN£ 34611 HA <2 <U CUG/L) 
2,6•DINITft0TOLUENE 34626. 

1U&I\.) 
NA (3 <16 

OJDCTYLPHTHALAtt 
. .CUG/~:f 

llo\~'6 NA (1 <2 

1t2•0!PH£N•HYDftAZtN£ 3o\:So\6 NA <1 (! 1-1 CUGIL> I 
fLUORAHTHtNE CUG/LJ lo\ST6 NA <1 6SO 

,... ,_, 
fLUORCNt. CUUL\ lo\3U HA <1 570 

HEXACHLOROBENZENE :s,no NA <2 <U CUG/L) 
HEXACHLOft08UTAO!tN[ 3o\S,1 NA (3 <18 CUG/LJ 
HEXACHLOROETHANE 34396 NA (2 <U CUGIL> 
HtXACH•CYC•PEN•DtCNC 34386 

CUG/L) 
NA (3 (1!1 

1ND[NOC1,2,3•CD)PYPN 344C3 NA (1 (7 
CUGIL> 

ISOPHORONE CUG/L) 34•09 NA <l <• 
NAPHTHALENE fUG/L) 34"16 NA <1 no 

•· 

NiTltOBCNZE:Nt Clll:/LJ 3407 NI < l . <7 

N•NJT~O~n~l~[T•AMINE ao.u . ,,. <S o, 
t IH.IL J 

N•NITP.nsn~,~,o••HIN[ 341ilD ~II (5 <30 lllr./LJ 
~-~JTRosnntr"c•a~,-E l"4J3 ,u (1 <T 

fUr..lL> 
PH[NINTIIPUIE fll(r/L I JHCl ,.,. <l UDO 



f f I I r r ' f r r r r r r r - r r r r 

CHVl~ON~CNT&l scsr~cr '- CNGH:r,rftl••c, ~l/11/U STATUS: PR[Ll"JNl~T 0 
0, PJIOJ£CT NUl"Bffl "24220~ .,ROJtCT ~10:t FR CNCH PHAS C 2 -.J FJ£LO GROUP: FP!1;11;, 

.,ROJtCT P1alo.:AGCR: RtCK FOLKt11CI! ~ P&fllM[TCIIS: ALL ~•'"rLrt: aLL FJELD GOOUP LtADCR: ReFOLKt~CR w 
Sal'IPLC NUffBtRS w svn SV~l' suo, 

PAIIA"tTCRS STOftET I 2,9430 2119401 299402 
DATt 11/26/113 11/26/113 11/26/85 

Tiff[ 91~ !115 '1!1 
PTll[N£ CUG/LJ 34469 ftA <1 '740 

2,3,7,&•TCDDfUG/LJ 34675 "A 0 (60 

1,2,4•TIIICHL•BtNttN[•34551 
tUG/L) ,.-.. '.. . NA (2 <10 

4•CHL'•3~"~TH'P"~N~L 
CU61l:) 

i.4452 HA (2 <11 

2•CHLOIIOPH[NOLCUG/LJ 3~!186 NA (2 (8 

2,4•DICHLDROPHtNOL 34601 HA (2 <11 
1-1 tUGIL> I 2,4•DIP'ltTHYLPH[NOL 34606 NA (2 0 I-
w .. fUG/L.J .-. 

·2·,4•0INITROPHCNOL '3~616 NA (2 (9 
CUG/LJ 

2•P1£T'•4,6•DN1 PHCNOL 34'!17 NA (4 (25 
CUG/L) 

Z•NITftOPHENOL CUG/L) 34!191 NA (3 O!I 

4•NITROPHCNOL CUG/LJ 34646 NA (3 <20 

PCNTACHLOIIOPH[NOL 39032 NA <5 (Z, 
CUG/LJ 

PHENOL CUG/LJ 34694 NA (1 (7 

2,4,6•TRICHL 1 PHCNOL 34621 NA (2 <111 
CUG/L) 

ALDll1N CUG/LJ 3"330 NA <0.004 <O,DD4 

BHC,l IUl;/L J 31t3!'1. NA <O.l'02 <0.002 

BHC,~ fllr. /l, !1'1'3& NA co.nc (0.0,11 

BHC,O cur.IL> 39259 ... <0.194· <O. 00 4'- · · 

OHC,GfLJMOAN~JfU~/LJ ?9S•O 10 co.ors Oe0l'3 

CHLCIOOltff. U!G/ll 1,1,1 ua <0.1130 <o.na 



, f r I r r r r r r r r r r r r r r r 

rNvlRONMt~TAL ~Clf~CE l £NGINC£Rl~G '11 /ll/h STATUS: rA£lll'II~ARY 0 
en DIIOJt'CT Nll1"F-Cfl 1!242~42G PROJCCT Nll'I[ FRCNCH DHASC 2 
.....J FlCLO GRr.uF: FP~vi PROJCCT l'IANAGCR: RTCK FOLKCl'ICP 
~ PAPA,.CTCRS: All '1 •,.PLt!:: All FICLD GROUP LCADCR: RoFCLKCMCR 
w 

SAHPLC PIUl'!BCRS ~ swn SWOII swo, 
IIARAPICTCIIS STORtT I 29'400 u,401 2'1J402 

DATE 11/26/113 11/26/113 11/26/113 

Tl"t ,15 ,1s ,1s 

DDOtPP•CUGll> 39310 NA <0.020 <o.oza 

DDE,PP•CUGIL> \~3~0, NA <ci.ou <0.0'06 

DDTtPP•CUG/L) -39300 NA <0.020 <0.020 

DICLDRIN CUGILJ 3,3110 ,u <0.060 <o.ou 

H EftDOSULFANtA CUG/l) 34361 Pf A <0.050 <0.050 I -z:. ENDOSUlFAN,8 CUG/LJ 34356 NA <0.050 <O.O!SO 

ENDOSULFAN SULFATE 34351 NA <0.050 <OeO!SO CUG/LJ 
:tNDltlN CUG/L > 3;3,0 NA <0.010 <0~·010 

[NORIN ALDEHYDE 34366 
CUG/l) 

NA <0.100 <0.100 

HCPTACHLOR CUG/LJ 39410 NA <0.004 <Oe004 

HEPTACHlOR CPOJIDC 3,,-20 NA <0.040 <0.040 
CUG/l) 

TOJIAPHCNE CUG/L J 3940D NA <0.200 <o.200 
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APPENDIX J 

Chemical Results--Sediments 
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ENYIRON"ENTA~ SCIENCE g £NGIN[ERING 
.;~·:; ~ .. 

PROJtCT :NUftB[R ~38~1210 
SA"IP\.tsf ·•PA.RT 
DROJ[CT ftANAGEII DAV[ "IZ[LL 

STOlltT # 

DATE 

Til'IC 

1,3•DICHLBENZEHEtSED 34569 
UG/KG•DftY 

1,4~DICHLBENZENt,sto 34574 
. UG/K.G•ORY 

t.a•·DICHLB[HZENt,SEO H539 
;_: UG/KG•ORY 

HEXACHL•ETHANE,S[D 34~99 
UG/KG•DIIY 

BISC2•CHLETHYL>ETHER 34276 
SO,UG/KG•O 

BISC2•CHLETHOX>NTHAN J4281 
SO,U8/KJ;•O :,• 

BIS f2•CH~}SO,Pft~1~.r-~(.(i~,~~86 
SOtU8/lf.0 .. 6 , ... , . ,· 

l ,2•01PH•tl~.D-l'l:Az:;,s~Q- t4")0 
llG/KG.:l)RY ' _. .. ' 

N•HJTROSotitntfHY~A"· ~4441 
SD,UG/~&.;.O. 

N•NITftOSOD•N•PftOPtSD 34411 
,;' ,-,. · · UG/KC•DRY 

1,2i~•TRJCHL•BENZENE 34554 
, ,· SD,UG/KG•D 

H£.~A~HL8UT.ADJ Ert!.9;$.~D 39705 
· .. , . UG/KG•..01':Y. 

NAPHTHA\.ENE.tSEDCU)i/ 3444~ 
. KG-on,· . .-.-_·· 

ISOPHOft ONE, StD tUG/ft.a: .34 411 
•Dftl> . · 

HEXACHLCYCLOPENT~SED 343~9 
UG/l(G•Dftf 

2•CHLNAP"THALENEiSED 34584 
UG/KG•Dft't' 

AC[NAPHfHYLENE,SED. 342"3 
UG/KG•DR'f 

ACENAPHTHENE,SED 342CB · 
UG/KG•DRY 

2,6-DNT,SEDCUG/KG• 34629 
OIIYJ 

2,••DNTtSEDCUG/KG• !4614 
DltYJ 

S[lll 
230000 

SE~1D 
230001 

(17000 (6900 

(16000 (6500 

<nooa <12110 

(31000 (13000 

<16000 (65~0 

·0200 (31000 
·: ~ ·~ . 

<7.~Q:llO.'.:. <31000 
:·.···11l:r.,;~ 

· <&$.llA'·. <n'!o . , . ,·:, ~ ~.": 
<6•ii&o;: · <30000 

p;.. 

<12·0,-,,. 01000 

(23000 (10000 

(43000 (19000 

1300000 .280000 

(8100 <3500 

<34000 <150IJII 

<11003 (46011 . 
240000 62000 

1,0000 5~r~o 

<3~000 <17C~O 

<270110 <120,0 

, r 

<UOOOt, 

(UOOO~ 

(_1400Ct' 

(250000 

<13000(' 

(580000 

(!580000 

(!SOOH 

(5!10000 

c,aaooo 

<UIDOOC, 

<350000 

2400IIOO 

(65000 

<2flDOOD 

(86000 

s4:~ooo 

3zo,co 

Ull!OllO 

021100c 

' I r r r 

FIELD GROUP FRSSl STATUS JS FINAL 

PftOJ[CT NANC FRENCH LTD HAZVASTt 
PARA~tTFRS: BNS[D 
FIELD GROUP LtAO[R RICKFOL~[Nt~ 

SA"PL[ NUl'IBER S 
St04 SElO 
230004 230017 

(130 

<Uo 

(250 

<130 

<5RO 

(580 

<50 

(550 

<5811 

<180 

(350 

<43 

(65 

(116 

<310 

0211 

(240 

<230 

(250 

(450 

<230 

<1100 

<1100 

c,2 

<1100 

<UDO 

<SSO 

(640 

160 

<120 

(5ff r 

73(! 

421l 

(57!1 

r 

0 
C') 

.....J 
~ 
w 
O') __ 
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I 

N 
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ENV!RONHt'fTAL SC IENCr & EkG I N[£ft·lffG 

PROJECT NUH8Eft fl3f!!'l2.10 
HMi:>L[S: 
PROJtCT MANAGER oavr l"llEll 

SEtll 
DARA'l(T[ltS STOR£T ft 230000 

DATE 4/1!5/83 

TIME 1421 

lNOENCC1t2t3•CD>PY,, 344D6 <17000 
SD,U8/K5•D 

Ot8[NZOCA,H)ANTHRA, 34559 (21000 
. I SD,UG.,KG•D 

8ENZDCGHt>PERYLEffE, 34!524 (17000 
SD,UG/KG•O 

2,3~7,8•TCDD,SE0CUG/ 3467R <150000 
KG•DRY> 

FLUORENE,S[OCU&/KG• 34384 -.'28'11000 
. OR.YJ . , 

~-CHlPHTLPHENlLtTtt(ft, ··34g44 ~,ooo 
. S0,UG/KO,.tQ.i:' 

' r r 

11"02/83 

· St01D St:03 
2..30001 230003 

4'f:l~i'./83 4/1!5/83 

fHlB 1!500 

~6.900 (130000 

t<,oo-o (17.0000 

l'f).~o ~H0000 

41~.o'o <HOODOO 

'M~· &S0D0~ 

~'Q·o <2:,~·000 

r f r f f 

FIELD GROUP FftSS1 STATUS JS FJNAL 

PROJECT NAl'IE FRENCH LTD HAZVASTC 

SAl'lflL[ ttUl'leERS 
str• srio 
23C004 230017 

4/17/~3 4/7/83 

':140 1100 

(13') (240 

<170 <510 

(14 'l (2!50 

(ft6 

<230 (430 

f ( 

C, 
C, 
....J 
~ 
w 
-.J 



r r r ( r r r r r ( r r r r r r r r 

CNVIRON"[NT~~-SCltNCt ll E'fGINttRING ·«'J/02/83 FIELD GROUP FRSSl STATUS rs FINAL 

PltOJtCT PIUNBER ~ 3 ftll 121il PROJECT NA'1r FRCNCH LTD HAZVASTt 
0 SAt1PLES: 

PROJECT "ANAGER oavr. NIZEll FIELD GROUP L£JD£R R ICP:FOLP:C"E'R C, 

SAPIPLE NUPIPt~S 
.-.J I 

~ SE!l1 stD1D SEU sco, SUD w IIARA"r.TtRS STnRrT • 23nooo 250001 230003 230'.IOlf 23001'1 
00 

DATE H15l83 4115/83 4115/83 4/17/83 lf/7/83 

TI'1f.' 1421 1418 1500 ,40 UDO 

•-NITROSDDIPHENYLAPI, 
s0Jus11<&•D 

3lflf36 160000 3'800 7110000 <UO 040 

HEJ!ACLRBEMtENE,stD 397!!1 <2'00fl <13"000 <2390~0 <2_311 (430 
·UG/KG-DRY ,· 

·-;--•\ .. 
4•8RPHNL PHNL ETHER 3'639 (IJ.3000 (40000 (7500011 <TH (1400 

SDtUG/KG•D .. ,,. 

OIPIETH'l'L,. PHTHALATEt 3434/f <9000 <3;900 <72000 <72 (141 
SD,UG/KG•D ·, 

DIETHYL P~THALATE, 34339 (7200 <3-UO <58UO, (58 (110 
. -~D,UG1KG•D 

(360Q°o'. . -D 1-,t• BUTYL-,iP.tt'i'H·AL ATE 39112 (4500 (2000 (36 (66 .· · ' .-so·,.u.011<a.~o: ; ,: 

'-4 · BUTYL BEN .• flH,TttALAtE 3_42.,~ (9900 (42011'' <nooqi ·(79 (150 I ' .S-O;U.G/KG-D .• ·1 .-~., ..., 
8JSl2•[THYLi:itX>PHTH,• 391U (7200 <!Uo': <seoiiitt . ·<!S,S/\. <110 · .. ',SDt'UG/KG-D .. -. '!~:~:s>o~ . •, .. 
DI•N•OCTTL PHTHALATE 34599 J6000 uoo·o:• <36000-'.' . 'i10-'."': (66 

SOtUG/KG•D •!.".,:· ; 

150DO_!J:.: 18000·0:o: 
·. PHENANTHR£N£tSED(UGI 34464 710000 <12".•.-·. 2100 

. KG•DRY>. 
ANTHRACENt,StOCU6/K6 34223 120000 38000 200000 <100 470 

•DRY> 
FLUORANT~EN£,SEDCUG/ 34379 2110000 81000 650000 (58 570 

KG•DRY> 
PYftENE,SEDIUG/KG• 3'472 2MOOO 84000 '540000 (58 870 

DRY> 
BEHZ1DJH£,SEDCUG/KG- 3,121 <21000 OOH <llOOOO <170 <311) 

DRY) 
CHRYSENE,SEDfUG/KG• 34323 63000 22llOO 98000 (72 190 on, 
BtNZOCAJANTHRACEHEt 3452, 9ROOO 32000 210000 <139 (240 

SD,UG/ICG•D 
3t3•DICHLBEHZIDINEt 3,634 <25000 . (11000 (200000 (21)0 (3'10 

SD,UC/KG•[I 
8ENZOCB>FLun~AN,~ED( ~-233 52ll00 1701'0 '97000 (72 <121 

Ur./K G•DP T> 
AC~ZOfK)FLUORAN,~E~ 'H2'!1 <IHOO (4300 <MOOO <72 <121 

UG/KG-PPY 
RENZO(A)rYRFNE,sr.o 3,2,0 suet uuo <'3fl00 03 <UO 

UG/KG•Dn 
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-. 
ENYIRON"£NTAL SCIENCE i £NGJNECll1NG 08/31/83 FIELD GROUP FRSS1 STATUS rs FINAL C') 

.... J 
OltOJ!'.CT NUlllft[R ~3801210 PROJECT NA"E FRENCH LTD HAZWASTt ~ SAMPLrS: SEDl PARA"ETERS: S[D6 w PltOJHT PIANAGEP DAV£ '1J7rll FIELD GROUP LEADER R JCKFOLK EHER (.Q 

SAHPLE l'i:,U'IBEllS 
HU 5£010 SE03 SEO• SE06 S£1(! 

fARA-.F.TfllS STnRr.T • '30000 230001 230003 2300!14 23001)5 230011 

DATE 4"1'5/83 4/15/83 4/15/83 4/17/113 4/14/83 4/1/83 

TJl'IE 1421 1418 1 !SOO 940 lU0 1100 

ARSENJC,SEO C"G/KG• 100!1 ,., 6.3 3.5 a.1 1.4 o., 
DIIYJ 

BERTLLIUH,SEDCMG/KG• 1fll3 51.6 39.0 13. 1 o.s 7 • 3 ,.8 
DltYJ 

CAD"IUH,SED C~G/KG• 102P. ,., s.o ... , <0.01 0.2 0.3 
DRY> 

CHRDHIU"tSED (HG/KG• 1c2q 4116 297 
DIITJ 

292 1.3 u.o 1a.2 

'-4 COPPER,SEDCMG/KG• 104~ 83 85 15.0 0.1 s 12 I DPTJ 
~ '1ERCURY,S[DCHGIKG• 71921 <0.77 <0.71 (O.!SO <0.11 0.2, <o.u 

DRY> 
NlCKEL,SED C"G/KG• 1 !'£:8 592 533 92 "·' 10 15 

DRY> 
LEAD,SED CHG/KG•DIIY~ 1052 120 9Pel 101 :s.7 21.5 35.1 

SELENIU"tSEO C"G/KG• 11411 0.1 0.1 o., <0.10 0.2 co.2 
DIITJ 

SILVER,SED CHG/KG• 1078 0.3 0.2 0.1 0.01 0.02 0.02 
DPU 

THALLIUM,SEnc"G/KG• ~44110 <75.9 (67e2 o,., <12.3 (19.2 <21.2 
DIIY> 

ZJNCtSED C"GIKG•ORYJ H'93 fl530 6620 1070 6 u 99 

ANTIHONY,SED C"GIKG• 10911 (150 (130 .(,3 <25 (3ft (42 
O!DU 
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ENYtRON"[NTAL SCJENCt & ENGINEERING 

PROJfCT NU"BER 83801210 
!AMPL(S: SED2 
PROJECT "ANAGER DAV[ "17ELL 

H10 
JtAl!A'fEHP.S ST()lt(T I 231'017 

DATt 4/7/ft3 

TJ"E 1100 

90LIDS CX VfT VU 70!18 46.5 

CARBON,TOCtSED(G/KG• 687 H.2 
DRY> 

TOX,SEDCUG/KG•DRY) 99263 534 

PHENOLStSEDCUG/KG• 32731 <532 
DRY) 

TOE,SEDC"G/KG•VET) 99121 1380 

f r ( r 

01'/31/B3 

r ' r r r 

FIELD GROUP FRSSl STATUS IS FINAL 

PROJECT NA"E FRENCH LTD HAZVASTE 
PARA"ETtRS: StD1 
FIELD GROUP LEADER RICKFOLKE"ER 

f r 
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C~YIRON"LNTAL srJtNC[ i c~r.,"cr•r~t 
PROJCCT MU,B[R 82422420 
w1rL0 G,~up: r,~~2 
~IR&•CTC•s: ALL ,,~rLr.s: ALL 

STOftET I 
S£11 
29'3D0 

sr:12 stn 
29,301 2,,:so2 

,- r-

UATus·: _PftCLIP'INl"T 

PftOJ[C~ NA~t· FRENCH PHASE P 
PfttlJ[C~"A~AGtft: .~IC~ fOLKC~tft 
FltLD G,oup LtAOtft: "·'OLK£~£" 

SAPIPLt NUPUIE:IIS · 
S£14 S£20D .S£1S 

· n,us z"u". . :2,,30, 
i 

S£17 ·· 
.._2,,,:sn 

r 

DAT£ 

TIP!£ 

11/21/U 11/U/83 11~21183 11/21/83,, 11/3D/8S : .11/Ztl/83 11/2S/8S : 11/ZS/SS ·-11/25/85 11/ZSIU 

T0£,1tDCPIG/KG-D~YJ ,,344 .. 
CAftBONtTOCtSEDfGIKG• 687 · 

· ·· . . Dft'.TJ · . . . 
TO~',~£D CUSllfG-D,JJ.: . :· ?..,:!6! · 
so1.rds :b VET vn ?D318 

ALDftlNiStDCUG/KG• ~,333 
. :"RY> . . . .. , · . 

IBHC,.A,st0,CUG/KG•Dl\,:tL:,,o76. 
·- .... -~ • . . . . ;,,; ' 'i' . 

~Jt!fCi.'Bt sfo CUG~~!J-•Dlfy;; 
0

3425:r. 
wJT.c, o; S£D C\JG/1( ,~oliYi A,),,2 

. ;· • • • ,, • 4. ·-:-·. ~. 

"BHC .. iHLiNDANt>StD 3,783 
. . . UGIKG•DR'f ' 
:CHL-O~OANt,StDCUG/ICG• .3'3!51 

. DIIT) ''A 

DDOtPP 1 iS£DCUG/KG• 3,311· 
DftU 

00£,PP•,sto CUGIKG• 39321 
DftTJ 

DDT,PP•,stDCUG/KG• 3,301 
DftT) 

DltLDftlN,StDCUG/KG• 39383 
Olt'rl 

tNOOSULFAN,A,StOCUGI 343&4 
ltG•D'Tl 

[NOO~ULFAH,0,SCOCUGI 34l59 
KG•O"> 

[NO~SULr:'IN SlflF•HD, 34~5• 
t!r,/KG•l''T 

n,nr» ui.r.cr,u,r. 1,r.- :,,s?3 
'OP'\') 

1tCPUCt1LOII ,!1:rnrttG/rG 39• 13 .,,,n, 
Hr,PTICHLO~ t~o,,r.cn 39•23 

1!",fl(G•fl• T 

14DH· 

31,8 

. . 
•1'~ 

.,r: 
Hl 
~-~ 

NA" 

"NA\ 
NA 

NA 

NA 

NA 

NA 

.,. 

.,. 
PIA 

22.:s 
, . uoo·. 

s1.s 
,~NA 

NA 

.it1i·i . . . . ~ 

NA 

,NA 

NA 

NA 

NA 

lfA 

HA 

uoa · 
1068 

.. 
2"1JO 1600. 

43e!S He4 . -~ . 
'. ,.-.JIA-. 

?ijA 

NA 

NA 

NA· 

NA, 

. Nl 

NI· 

·-
•'NA. 
' .. ; 

NA 

NA 

NA 

Ni 

NA 

NA 

NA 

,u 

'" 
•,1 ,, ... ,. J••• • TO •~--••''li'~••••• ,, ... ,,,•-.,~• •:,• ... ~• c~'•'! '.' 

. NI . NA 

:::t~n~: 

•:ss.e 

. ' .. : o·, :ss . 
-l~H• 
:as., 

NA N'A · 

~~- MA 

':NA l(A 

NA NA' 
0.N~ , NA. 

U NA 

NA· NA 

NA NA 

NA NA 

.NA NA 

flA NA 

'" lfA 

NA tfA 

NI Na · 

1100 

636.· 

30,4 

,!S400" 

·21.e 
.. NA 

"A 
NA 

·NA 

NA 

NA 

NA 

NA 

NA 

NA 

.NA -

NA 

NA 

NA 

1020 

HD 

:S6e4 

UDDD 

u.s 
· .. '.NA 

Pl'A 

·11A 

·rtt. 

Ii~·: 
'.NA. 

.·u 

NA 

NA 

IIA 

IIA 

NA 

·. ' ... ~ . _. -~. ~ .. , .. , ,. ... ··.• ,. . ,-:._ .. ' 

Nl NA 

· 1010 

1UO 

2!5110 

4!5 ■ 4 

IIA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

lfA 

lfA 

IU 

IU 

1,00 

u.1 
NA 

NA 

.N.A 

NA 

NA 

11A 

·,u 

NA 

11A 

Ill 

NA 
IU 

NI 



,::, 
er) 

Efff.ffflfttlltTAL :s~ttffCt 
-...1 

I tNtHNEtftJNg "~/U/83 P:itLD GIIIOUP fftSSl STATUS JS flNAL i::,. 

goJr,CT· PtU,.M.111 fl380121·D PROJECT NA"! Fft[NCH-LTO HAZWASTt ~ 

. "Pl.ts: StD2 PARA~tTt11tS: S£01 ~-
PROJECT "ANAGER DAYE "!ZELL FIELD GIIIOUP LEADER IUCKFOLK[.,[R 

SA.,PL[ NUP18E" S 
S£01 S£01D SEO? SEO? Sto4- stU SE07 S£08 St 1, SCO5 
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ACftTLONlfltlLt~StO(UG 342.8 
.. , . ·(KG•DftTJ ·, t:lf;., 

B£N1tNE,"ftDc"uc,KG• '. 342°ST. 

~ffPl'P.lft~;~!,~~iB.~~~- ·344u .. 
__.r.l~ltT'), I'). . . 

!ffftlJDICHLGftO"ETHAN£ 34JSO 
. ' .. 'L · SD,UGIKG•D . . 
.6Rbftop-011r,,st0 cu·G/KG•~•~42'..0 
,'... : . DftT.J 
ClltBON TtTftACHLOftlDt 342,, 

SDCUG/KG•D 
CHLOltOBtNZtNt,StDCUG 34304 

/KG•DPT> 
CttLOftOtTHANt,SEDfUG/ 34314 

KG•DIITJ 
2•CttL•CTHTLYlNltTHElt 3457, 

SDtUG/KG•D 
CHLOltOFOll"tStDCUG/ 3431• 

KG•Oftn 
CHLOIIO"rTHINr.scncu~ ~-421 
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ENvt,~N~[~T•l SCJ[NCF l r~~JNrt11r~c 

PROJECT ,m 11 er11 '?.42~0(: 
~ltlD GR~UP: FR!£2 
PARA"ET[,s: All !AllrlrS: All 
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.·~u 
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uoo 
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TO[,S[DC"G/KG•DRY) ,,344 

CARBON,TOC,StDCG/KG• 687 
ORY) · 

nfx,StD<UG/KS•OftY)_ "2U 
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KG•OIIYJ 

[NDOSULfAN ~ULF,~[O, 34]5& 
UG/ICG•DP'f 

tNDPIN,,rncUG/,G• 1939Z 
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T•l,2•DICHLOftOETHENE 311!549 NA NA <11D :.<ST . NA· TTOIID 2COOOO NA NA <lDO SO,UG/K6•0 . ·., 

. , ... .. 1,2•DICHl0ftOPft0PANEt 34!5411 NA NA . "!5 :u ·NA' <!5SOD·. lDOODO NA NA <U SDtUG/KG•D ~ .... 
CIS•ltS•DtCH1 PftOPENE 34702 NA NA <UI <H .NA•.' <BH~: (1400 NA NA <" SD,UG/K8•0;.- . 
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so.ucnte•D 
NA <11000 (1!500 NI NA (110 
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TRICHLOROCTHENE•SED 3114117 NA NA <SU cs, NA 48000 UODG NA NI (110 
UG/KG•DRT 
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I HtXACHLBUTADICNC,SCO 39705 (140 NA <370 <'50 NA <56000 .(10000 (850 <no (UOI - UG/KG•ORT .... 
NAPHTHALENE,SCOCUG/ 34445 <1' NA 120 <UO NA 8700000 1700000 (110 <84 (241 KG•ORTJ 

,I SCltl.!,~ftONt tSCD CUG /KG 34'11 <26 NA (65 (1,0 NA <TIDD (1'110 <UO (130 <351 •DRTJ 
HCXACHLCTCLOP[NT,SCO 34389 <110 NA (Z,11 <TH NA (2,000 <UDO <Ho <530 (1500 UGIICG•DRT 
2•CHLNAPHTHALENt,StO 34~(14 cs, NA (11ft <2511 NA <,100 <2500 <210 <1U <5'00 UG/ICG•DRT 
AC[~APHTHTL[N[,S[D 342'13 42 NA . (52 <140 NA 2!!CO,OOO 25000, <130 07 (290 UG/KG•DIIY 
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Ol•N•BUTTL PHTHALAT[ 39112 (15 HA <ST <,, NA <31100 <1100 <n <U 1120 SO,UG/KG•D 
BUTYL BEN•PHTHALAT[ 342,S <32 'fA ~81 <UO NA <UIIII <Ueo <no (15'0 (HD SO,UG/ICG•O 
BISC2•ETHTLH[XJPHTH, 3911!2 17000 NA UOIID ,2600 NA <621111 450DO' 321 9500 111 S0,UG/itG•D 
Dl•N•OCTTL PHTHALAT[ 34599 15000 NA 21000 <540 NA (381111 <1100 (97 (69 <200 SD,UC/KG•D 
PH[NANTHO[N[,StDrUG/ 341164 <30 

KG•DRT> 
NA <73 (210 NA 83000D0 UDHO <UO (140 <3U 

ANTHRAC[N[,S[OCUGIKG 34223 <26 NA <65 (190 NA 220D000 160000 (160 (13D <350 c.. -on, 
I fLUORANTH[Nt,S[OCUG/ 3437' (24 NA 59 (160 NA 3000000 110000; (140 <110 (310 -00 KG•DltTJ 

PTRENE,SEDCUG/KG• 34472 (211 NA Te (160 NA'• 2500000 1'0000 (140 <110 <310 DRY> 
B[NZIDJNt,StDCUG/KG• 39121 (6~ NA <no (410 ft.A (18000 CODD <410 (230 <910 ORT> 
CHftTS[Nt,S[DCUG/KG• 34323 <26 NA (65 (190 NA 790000 60000 (160 <Ur. <350 ORT> 
PtHZOCA)ANTHRACCN[, 34529 <52 NA <t!O (310 NA 740000 63000 <320 (260 qoo SD,UG/KG•O 
3,3•0JCHLBFNZID1NF, 34634 (110 

sn,IIG/KG•D 
NA <21!!1 (550 NA <UDDD (6100 (!SOD <400 <1200 

P.~NZ0C8JFLUnRAN,S[Or 34233 (2(. NA (6!S (190 NA 700.0DD 45000 <1'0 (130 <350 UG/KG•OP.TJ 
BtNZDCKJfLUOAAN,SCO 34245 0" tfA (65 · (11t0 NA <1'100 <1,00 (160 <U!! <350 UGIKC•DPY 
!tNznca,P,~tNr,~rn 342~0 (37 

11r,11< r.-~"., • '4A <•4 <2'-l NA 450000' <2'0fl <230 (181! (5fl0 

I k[)t'••nr 1 •2 • :'-•Cl'H·T~, 311110,. <!12 ••• <UI)' <~711 NA 110DCO <40U (32'l (260 (7:10 H ,11r:,~·r,•l'I 
o rr-r,,zu ca,.,,•'''"~ a, ?•!,•9 (&• 

~,,,,,c;,.,r-n 
~- a <110 ('I J II NA (lHt'O <5tl0(, (lt1!1 020 <UO 

prl\Ztl H•••t )Pl'.PYLr••r •. .. ,.~2• <•·· ''U <140 (31'11 ~r-.ur.,.,,_,. NA 740 ii 0 (400f- (31t'l <l!H <hO 

dSIJDj. <230' <6:'GC i,~,;,k-~CCO,sr~,11~/ JloJH (II& 0 NI (UOII c,:,,q ltA .' · <UOJCff <HOO 
Kt:•I\DY) 
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r. 

~,~JECT ~u~rr• 0 ~•2~•~: 
r1rLO n,~ur: FP~r; 
~ARt~tTF 0 ~: ALL $A~PLr~: &LL 

STnRCT I 
sr21 _. 
2,,311 

11111•• 

. . 

SEU · SU! 

L 

.. 

ST&Tus:-~ACLJMJh&•T 

PR6JtCT NAl'f· ·,Rc .. cH it.icAst 2 
PROJECT "ANAGt~: PICK FOLK£"£, 
FIELD GPOU~ L(AO[R: R.rOLKt"tR . 

. SA"PI.C_NU.l'BE:IU . 
St24 •· .st25 . 

29,312 .. . 29'313 . 2,,~1• _2,,3i5 
. s·c2, 

299316 

r 

DAT£ 11130193 11130193 1112~/8! 11/25/83 · 11/25/83 '11/24/8i. 11/24/8! · 11121193 i1121193 11120193 

Tl"C 

FLUORtN[tSCDCUG/KG• 
DUI 

••CHLPHTLPHENTL[THER 
SO,UG/KG•D 

P•CHLOP•"•CPCSOL,SCD 
UG/ICG•ORT 

2•CHLOROPHtNOL,SEO, 
UG/KG•DRT 

2,••0JCHL•PH[NOL,S[D 
UG/KG•DRT 

2,4•Dl"[T'PH[NOL,SCD 
UG/KG•DRT 

2,••DINJT•PH[NOL,SCD 
UG/KG•DRT 

4,6•DJNIT 1 CRCSOL,S[D 
. UGIICG•DRT 

2•NITROPH[NOL,S£0CUG 
/ICG•DRT> 

••NJTROP~~:it;:~~CUG 

P[NTACHLPH[NOL,SCO 
UG/KG•DltT 

PHCNOL,$[DCUG/KG• 
DRY> 

2,•,6•TRJCHLPHNL,~CD 
UGIKG•ORT 

3011• 

3461!4 

34619 

34649 

3'061 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

Jf A 

NA 

NA 

Nl 

· NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1045 

(86 

<UO 

(200 

(150 

<210 

(160 

(170 

<11,0 

<UO 

11115 

<Ho 

(640 

(59'1 

<450 

<HO 

<1400 

(751) 

(1100 

<1500 

(!70 

C'750 

1440 1045 

NA : !400,000 

NA -<241100 

NA (2101111 

NA (15000 

NA <22000 

NA 83000 

NA <UOOO 

NA (50000 

NA (2'000 

NA <40000 

NA 740000 

NA 170000 

Nl <2~00D 

114, 
400000 

c,,oo 

<UGC 

_(4200 

(6100 

(4800 

<!5000 

(14000 

<UDO 

<12000 

H'OOO 

5,000 

<T,oo 

1440 

(210. 

<!S70 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Nl 

NA 

NA 

1400 

(170 

(450 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1H5 

(500 

<1300 

NA 

,,. 
NA 

NA 

IU 

'U 

lfl 

--. 
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APPENDIX IC 

Chemical Results--Soils 
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tNY~ltONNntTAL SCl[HC!' & CNGJN[!'IUNG ,ttLD GROUP FR$S1 0 08/H/U STATUS IS. F'INAL C, 
PPOJECT NUftB[I' Uftt'1210 PROJECT.NAN£ FRtNCH LTD HAZVASTt -...1 
SANl!'Lt!: S£O10 PARA"[T!'IIS: PPSCD .:::,. 
PIIOJE:CT IUHG(lt DAYF. N17.£Ll FJELD GROUP LtADER RtCKFOUE"tR c;t 

a, 
SANPU NUPIM~S 

Sf!Dl $0114 91111'5 SOCf. Sll06D 
PAIU"E'TE'ltS STr.RtT • nno11, ·2311012 230013 23?1814 23001'5 

DATE 4/H/113 4114/83 4/14/83 4116/113 4/16/83 

TIN[ 1245 ,311 1415 1500 1'011 

DHCtGCLJNDAN£)1[D ,nu· <180 
UG/KG•ORT 

(1ft0 <1~1! (181 <180 

B~C,D,StDCUG/KG•ORY> 34262 <2,, <2'6 (2'6 <2'6 <296 

H!P.TACHLOlttSEDCUG/KG 3,413 <UD 
:~. •DRY> 

<210 <210 <210 <210 

ALDRS~tSEDCUG/KG• 3'3!3 <US 
ORT> 

<215 <21'5 (215 <215 

H[PTACHlOR EPO.,S[D 3'94U o,o <390 (390 (3,0 o,o 
~ UG/KG•DftT ... [NDOSULFAN,a,scocuG/ 34364 (520 (520 ('520 (52D <520 

KG•Dft'U .. 
DIELDRtN,StDCUG/KG• 3'383 '(!SftO (5811 (580 <SRO,.·. <580 nn, '• 
OD£,PP•,SED CUG/KG• 3'321 -~uo <610 (610 (610-· <UD 

DRY> 
[NDR1N,S£0CUGl1(G• 31J3'3 <iisoo 

DRY> 
(1500 (1500 <1500' .. <1500 

[NDOSULFANtDtSEDfUG/ 34359 (730 (730 (730 (73''.. (730 
flG•llltY> 

DOD,PP•,SEDIUG/KG~ 39311 <TH (730 <730 (731{ (7!0 
DIIIU 

DDT,PP•,SEDCUG/KG• 3'301 (1700 (1700 <1700 <1700 (1700 
DRYl 

CH\.OROANEtSEDCUG/KG• 393'51 <'700 (5700 (!5700 <'5700'.-. <'5700 
DRY> 

TOXAPHEffEtSEDCUG/KG• !'940! <1'0H <1,000 <i,no <1'DOD <1'000 
D1tY) 

PC8S,SEDfUGIKG•DRY> 3951., n,ooo 25'7000 <9'559 <,sso. <'5'50. 

t:NDOSULFAff SULF.SEDt 34354 _<i400 <24011 . <24111! .. (2400 <240i0 
UR/KG•DltY. 

EtfOltlN AL De ,stDCUG/ 3436' <3750· (31'50 .· (3150. <:STSCI <!7!U 
ll'r.-oo, 
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[N¥t~ON"[NTAL SCltNcr i [NGl~[[PlN~ 

••~JtCT NU"BtR e380l2J,O 
~A"'PL[S: -P•PT 
~ROJCCT "l~AG[P oavr "17[LL 

S'!Ot 
•AIU'IET[ilS UIIRET • 231)00, 

DATE 4/14/113 

fll'I[ 1245 

ARStMICtSED C"G/KG• 1013 2.4 
DIJU 

B[ftYLLlU"tSEDC~GIKG• 11115 o., 
DRU 

CAD"IUl'l,S£0 C"GIKG• 10211 o.s 
DPY> 

CNRO~IU"•StO CMG/KG• 1029 220 oou 
COPPER,SEDf"G/kG• 1143 " ORY> 
"ERCURT,S[Ofl'IG/KG• 71'21 1.!6 

DRY> 
•ICK[L,SED f"G/KG• 111611 12 

DIIT> 
L[AD,SED C~G/Kf.•DRY) J052 136 

S[Lt,tU"tS[D Cl'IG/KG• 1148 11., 
DltYJ 

SILYtR,S[D C"GIKG• 11178 0.1 
OIITJ 

THALLIU"tSEOC"G/~G• J448ll (Jft.7 
DDT> 

ZINCtS[D CMG/KG•DPY> 11193 122 

ANTl"ONTtSED Cl'IG/KG• 10,- <31 
l\llU 

[_ __ [ __ r=- r 

t'll/31/83 

-··· 

. \ 

r::-. r ___ --- c:- ~ r-

,JELD GROUP ,ftSSl STATUS JS ,JNAl 

PROJECT Nl"t ,fttNCH LTD- HAZVASTC 
PARA~[T[RS: S£D6 
FIELD GROUP LEADER RICK,OLKt"[R 

SA"PL[ NU"b[RS 

r:- r 

.0 
en 
-..t 
~ 
CJl 
....:I 



,I . '--~---. ,,____ ,. ___ ,- - --,r..,.-
• ,,--.----

JS£_ •- --- r- L __ r· 

0 
E"YJftON"ENTAL. SCIENCE & 'tNGINttltl"G 08/31/~3 rJ£LD GftOUP FftSSl STATUS JS FJNAL m 

...J 
PltOJtCT rttirH,D ft3861210 PftOJECT NA"£ Fft£NCH LTD HAZWASTt ~ 
SA .. PLES:-·sto, PAftAl'IETtftS: SEDl CJl 
DftOJtCT PUNAG[II DAYE "llELL FJELD GROUP LEADEft ft JCKFOI.K E"EI' co 

SAl'IPLE NU .. 8£U 
$001 $002 S003 50114 SD05 $006 $11060 

PAlltAl'ltT[RS STOftET ti nooo, 230010 230011 230012 230013 230014 231!015 

DATE 4/14/83 4/16/8:S 4/7/83 4114/U 4/14/83 4/16/8:S 4/16183 

Tl"E 1245 1615 1145 ,so 1415 l!SDD 1500 

SdLJDS Cl WET v,, 70318 78e2 45.l 46.7 55.6 47el 30.0 3 ,., 
•·ii'>'. 
CARBON,TOCtSEDCG/l{G• 687 45.0 21.5 2.11., 4.11., 20,;1 i,.2 18. 1 

:;;;.::~-- , ·on, 
·to~~~EDCUG/KG•Ol'Y) ,,255 3:50000 140000 68000 nuoo; 17200 . 827GO 85400 

f .• 
~ PHtNOLS,SEDCUG/KG• 32731 NA NA NA NA;: NA NA NA I 
w .. :-·· OIIY> • . . . 

snootl T 0£ ,SEO c,n; /1(6,)IET,>'. :::.,.'9~,Ji1 !13700.0 12!0 .646 . 421 646 647 
_, -.:::,. l#ti ~_. · •. }.41, ·"'' -- ' • •. ,,., ",' ,•_!.. 



L. r.: 

ENVUONf!ENTlL SCltNCt & ["IGIPlttlUNG 08/31/83 nno GROUP FRSS1 STATUS tS FtNAL 
PROJECT NU"BER e3M1210 PROJECT NAR[. FRENCH LTD HAZVASTE SAPIPLts: SEDl 1 PARAl'lrTERS: FRSl 0 PROJ[CT PIANAGCII oavr l"ltzrLL FJCLO GROUP LCAOER R tCKF OLKEPIER O') 

SAP'!PLE N:Jl'IBE"S ......y 
snot SD03 S004 son ~ ~lftA•tT[ltS STCIRf:T • 23t'IOO,· 230011 250012 23091:5 CJl 

DAU 4/14/83 · 4/7/83 4/14/83 H14/t3 C0 

TIPIE 1245 1145 ,so 1415 

1•4•0JCHLBENZENE.sto 34574 <UIOOO <UD <20000. (260 
UGIICG•DRY 

1•2•DICHLBENZ[NE•SED 345:S'P (20000 (260 <23000 (?ftO: 
UG/KG•DPIY 

H[XACHL'ETHANt,SED 3439, <36 000 (450 (40000 (510 
uc;/KG•ORY 

8tSC2•CHl£T"YlltTHER 342'16 <18000 
SD,UG/KG•O 

<230 <20000 <260 

81SC2•CHLETHOXJ"THAN 34281 <94000 <1100 04000 (1200 
SO,UG/ICG•D 

81S C2•CHLISOPR>ETHER 342ll6 <,4000 
S0,UG/KG•D 

<1100 <,4000 (1200 

~ 1,2•DIPH1 HYDRAZ,,SED 34349 <7300 (CJ3 (8200 <110. 
~ UG/KG•ORY 

<120,ri'. N•NITROSODll'IETHYLAPI• 34441 <81000 <1100 c,0000 
SDtUG/KG•D · : 

N-NJTROSOD•N•PPIOP.so 34431 <9400(1 <1100 (94000 <1200 
UGIKG•DRY 

1t2t4•TRtCHL•RtNZENE 34554 <27000 <330 (30000 (!9!J 
SDtUG/KG•O 

HEXACHLBUTADltNt,sto 39705 <50000 (640 (56000 <no 
Ur-lKG•DRY 

NAPHTHALENE,SEDCUG/ 34H5 &HO <IIO 490000 <90 
KG•DRY> 

JSOPHORONE•SEOCUG/KG 34411 c,400 <120 <lUOO <1110 
•DIIYJ 

"EXACHLCYCLOPENT,SED 343P'I (40!100 (510 (45000 (560 
UG/KG•DRT 

2•CHLNAPHTHALENE,SED 34584 <13900 <tU (14000 (2Gft 
UG/ICG•OIIT 

lCENAPHTHYL[NEtSEO 300:!I 37GIIG (93 280000 <110 
Ur.lKG•DRT 

ACENAPHTHENE,StD :\'4181' (HGOlt <180 69000 (200 
ur.1KG•l'•T 

2t6•0~T,SEOCUG/r.G• 3462, <._5n·oo <570 <50000 <650 
DPY) 

2.•-0NT,SEDcur.1,G-. 34614 <320H (00 (35000 <UO 
r,pn 

~-NITROS~OIP~ENYLA~, :!1••36 <l'JHO <2-0 <'21008 · .(280 
~D,IIG/ICt.•D 



r 

[NYIRON"tNTAl SCIENCE l EN&JN[t~ING 

PROJECT NU•erR •3ao1210 
1l,.Pl[St 
PR~J[CT ~-~AGtR DIVF "17ELL 

STOftrT I 

H[XACLl!B[NZ[N[,SED 3~701 
UC/KG-DRY 

4•BftPHNl PffNL ETHER 34£39 
SO,UG/KG•D 

Ol"ETHYl PHTHALAT[, 34344 
SO,UG/KG•D 

DIETHYL PffTHALATEt 3433, 
SD,UG/KG•D 

DI•N-BUTYL PHTHALATE 39112 
SD,UG/K&•D 

BUTYL B[NePHTHAlATt 342~5 
SD,UG/KG•D 

BISt~•ETHYlH[XJPHTH, 39102 
SD,U&IKG•D 

DI-N•OCTYL PHTHALAT[ 345,9 
SOtUG/KG•D 

PHtNANT"•tNt,S[O(UG/ 34464 
KG•DIIY, 

lNT"RACENEtSEDCUG/KG 34223 
-o,v, 

FLUORANTHEN[tSEDCUG/ 34379 
KG-Dft'U • 

DYRENE,SEDCUG/KG• 34472 
DRY> 

BENZJDJNt,S[OfUG/KG• 39121 
Dl!YJ 

CHl!YS[Ht,stocur./KG• 34323 
Dl'YJ . 

BtNZOCl)AHTHPIC[N[t 34'2' 
· SD,UG/kG•n 

S,3•DJCHlBFNllDINt~ 14£34 
SD,11(:/kfl•O 

~[NlOiB>FLUORA~,S[DC 34233 
U(Vlt&•DltY) 

BENZOfK)FlUOPAN•SED 34245 
UG/ICG-OPT 

8EN70CA)OYRF~E-~tD 3425b 
U&/KG•l'IP.Y 

IND[HOCt,2,!•CD>PYR, 3440~ 
.S lhUG /KG •O 

5001 
23000, 

HH/83 

1245 

(34000 

<110000 

<11000 

<53ft!! 

<12000 

<114110 

(5301' 

1'000 

<12000 

98000 

110000 

<31000 

<12000 

S5D"O 

<30080 

32000· 

<1hoo. 

'(14000'·: 

,e,u,es 

U03 S004 
230011 230012 

•11183 4/14/83 

114!1 ,:so 

<430 <38000 

<1400 . (130009 

<140 <12000 

<110 (9400 

(11) (15900 

<l!SO <UOOO 

<110 0400 

220 cs,oo 

(140 360000 

(!20 16000 

<110 140000 

<110 110000 

OU <27000. 

(!20· 14000 

(240 · 23000 · · 

(310 <33000 

<120 25000 

<120 · <UODO 

<240. (21(1(10 

·fltLD GROUP FRSSt STATUS rs FINAL 

;PROJECT NA~[. FRENCH LTD HAZVASTE 

'ltLD GROUP LtAOER RtCKFOlk[KtR 

SAMJtLt HUKB£q S 

4/14/85 

l4J'!S 

<~in 
.i 

<H:09 
l 

<l~O 

<1.to 
(90 

.. 
<I'll> 
~ 

d'2o ,. 
, +-~ ~ 
\:J'!S 

<bo 
<1'10· 

<120 
.,. 

(120 

·,cs,a 

(140 

(280 

(420 

(140 

<140 



r- r- r= ~ r: r- L r::: 

£NYl!t0N"~NTIL SCIINCr I [HGIHt[PJNr. 0!/31/P.3 FICt.O GROUP FRSSl STATUS IS f'INAL 0 
P1tnJ!CT NU"BEP R3pn12111 PftOJCCT NAHr rRtNCH LTD HA2VlST£ 0) 
!A"Plt~: -....I 
~ROJtCl MIUG£P o.avr ~12tll FICLD GROUP LCAD[R RICKFOUCl'IER ..i::.. 

SAHPLC NUHB!:RS . O'l 
!i:"01 $(10:!' SO/lo\ soo~ ~ 

111 lltl•t'T!'L'S t:TnRtT 11 23not1, unou 23!1012 nous 
DlTt ·4/lo\/83 ,.n,e3 4/1,./ft3 "/14/ft3 

Tll'lr Uo\, 1u, 930 1415 

DIBE~ZOCAtH>ANTHPlt ~o\55., (3100D (310 (27000 3"' .. S0,IJG/KG•D 
~[NZOCGHltP[RYL[Ntt ,H524 <2l'~Ot' (25(1 <23000. ···o!II 

SD,UG/K&•D 
2,3,7,~•TCDD,StDCUG/ '""7" <17000C (22'.10 <1,0000 (2.500 

KG•OIIIY) 
FLU~RENE,S[DCU&IKG• ,4384 <l300C 

[lltY) 
(16(? 130llltf <200 

4•CHLPHYLPHENYLF.TH[R !4644 (340011 (o\~l' (31008 (480 

~ SO,UG/KG•D 
P•CHLO••"•CltESDLtSED 344!1! (30000 (370 <33000 <24D" 0\ UGIKG•DltY 
2-CHLOltOPH[NOL,sro, 3o\58' <21000 (270 (2.\000 <tn. 

UG/KG•DIIY 
2,4•DICHL•PHtNOL,SEO 3o\60o\ <310011 (390 C3o\OOO <2511~ 

UG/KG•DltY 
2,4•011'1ET•PHENOL,SEO 3"60, <23000 <300 <26000 <lH 

UR/KG•DltY 
2t4•[1INIT 1 PHENOL,SF.O lo\61' <nooo (31fJ <27000 <200 

UMKG•DPY 
.,,.•DINIT•CRtSnLtSED 34ft60 (69000 <flflC <'77000 <560· 

ur;/KG•Dlt Y 
2•NITROPHtNDLtSEDCUG 345,4 00000 <510 <45000 <320 

IKG•DPY> 
4•NITROPH£NOLtStOCU8 3o\6~9 <56000 ('700 <62000 (450 

/KG•t'IIIT> 
111 [NTlC"LDHrHOLtSED · 3ttH1 (80000 <1100 <e,ooo (60 

Ur./KG•OltY 
:,HFNOL,St[ICUG/KG.; So\695 (1'000 (240 <210GO <160 

IJPY) 

2,o\,6•TRJCHLPH~L,S£D 34624 <391100 . ,,.,o .. (4o\000 <!U 
ur./KG•llftY 



r--:- C: 

[NYIPON~rNTIL SCIFllltt t r~nr~rrpJ~A 

~POJtCT ~r~urt ·~-2:•~& 
Fl~LO r.•~uP: ,,e~~ 
PIPJ"CT[PS: ILL ~A~PLrs, •LL 

PIIU"[T[ftS 

DAT[ 

Tl"E 

TOt,S(DC"G/KG•DftT) 

STOR[T I 

CARBON,TOC,S[DCG/KG• 6ft1 
DRY) _ 

TOX,SEDCUG/KG•DRTi ,,263 

SOLIDS Cl VtT VTi 70319 

1730 

18.3 

ACROLtlN,StD'CUG/Kli~. 3"21~- NA 
c,n,. 

ACRTLONITRtlt,StDCUG 34218 NA 
/KG•DRT>, · '· 

BtNJENt,SEDCUGIKGJ 34237 NA 
on, 

9ROftOfttTHAN~.-Stb1UG/ 34416 NA 
- · l(G•Dft'n . . 
BROftODtCHLOftOfttTHANt 3433D NA 
._. . . D,U.G/U•D 
BROftOtORft,SEDCUG/KG• 342,o NA 

. . DftT> . 
CARBON TtTRACHLORtDt 342,, HA 

SDCUGIKG•D 
CHLOROBCNZ[Nt,StDCUG 34304 'Nl 

/KG•DftTJ 
CHI.0R0ET"ANt,stDCUG/ ~4314 Nl 

KG•DRll 
2•CHL •ETttTLVJNLETHtft 3•57' ... , . Nl 

SD,UG/KG•O -
CHLORDFORHtSCOtUG/ ·. 3431ft Na·,· 

H•OIIIYJ · 
CHLOIIIOHtTHlNr',~tD cur. ~4421' NA 

sooe 
U'201 

2300 

NA 

NA 

. NA 

NA 

NA 

NA 

-NA. 

/KG•ODTJ 
01e11o•ntl'LOIIOMrTtt1Nt'3430, .. _., .... -:·_.,.-,.:: .,,,_,_ 

Sl',UG/KG•n -
DIC .. L"01FLUnUFTfUlllr J•~~-. .• tt~ 

sn ,111;,,rr,-n 
t.ltlC~L•rTHA~r~~[Co J4•,, ~~; 

Ur.lKG~l'I• T 

-o·-

1.,-rrc~tn11~ct~A~t, J•,1• w~ NI 
liD ■ IIA/fl'f,.•I) 

.,;, ' .. 

... -.... 

sr~T~s: r,r1t~r~a•, 
•R~JCCT "A~r f•L~c~·pwast, 
DftOJttT "·"•or,: RICK r~LK~•r11 
~ICLD GIIOUD LCADtR: lloFOLKt~CP 

SAI\Plt NU,.I\CI! S 
_son 

__ 2,,204_ 

·us,. 100 1645 

131DO 

u.s 
840 

602_ 

12.3 

UDO 

.11e.1 

c,20. 

020 

(14 

<_tg- __ 

-<31 

(64 

(70 

cs, 
- (86 

---·<S3 -

., c'T,-,,_. 

<2,-:·' 
' . . . 

1000 

81., 

NA 

NA 

NA 

mr 
If( 

rtX: 

"~: 
NA 

· .. .. , 
NA 
.-

:NA 

Nl -- . 

lU 

NA 

NA 

Nl 

JIA --

NA 

NA 

NA 

'-NA 

Nl 

... 



r r-. ' r- r-.-:- t::": 

!: lltY I IIO~Mf '· TIL sr I n.,r[ t. r1•r. J jo~ r 1tl':'r. 

r•nJrr.t ...... l!r.• '·hU•2c 
r1rLO r.•~ur: r,~r.1 
PlPA~tT(•S: LLL · •&•~Lr$: ALL· 

PAftl,Ctf[IIS STl'IR[T II 
S "~7 
2«.,fco 

1/11/f\4 

~at1P · soo,·. 
2,,201 2,,202 

STATUS: ,~rll~tht•T 

PROJECT ~-~t rRCNC~ O~&sr ~ 
PROJ[CT "lNlr.t,: PtCK r~tKr•c~ 
FIELD G,ou~ LrlUCR: ~.,~L-E•CD 

SlH•Lt '"1"8CR S 
.SOU 
u,204_. 

OAT[ 

fl"E 
11/30/83 ~1/25/83 11/2~/ai 11/2S/ft3 11/25/83 

1,1 DICHL 1 ETHENt,SED 34504_ 
UG/KG•OftT 

T•1,2•DICHLOROETH£NE 3454, 
SD,UG/KG•D 

1,2•01CHLOIIOPAOPINEt 34544 
SD ,UG/1r1;-0 

C1S•1,3•DtCH•PROPENC 347~2 
SD,UGIKG•D 

[THYLBENZE~C,SEDCUG/ 34374 
ICG•DRY) 

"ETHYLENE CHLOll.,SEO 34426 
UG/KG•OftT 

1,1,2,2-TET•CH•tTHAN 3451! 
SD,UG/KG•D 

TETCL•[THLENE,SED 34478 
UG/KG•O(IY 

1,1,l•TP.JCHL'[THANE, 345ft' 
SO,UG/KG•D 

1,1,2•TRtCHL 1 tTHINEt 3•514 
SO,UG/lt"r.•O 

TRICHLOIIOETHENr,SED ~4•P7 
UG/ICG•DIIY 

TRICHLOPO,LUOIIO"ET~, ,1491 
· SO,UG/!rG•D 

TOLUENE,$EDCUG/lt"G• J1413 
OPY) 

VINYL C~LOIIIOE,S[O !44~5 
Ut;/KG•OII Y 

T•1,3•01CH••ROPtNt,. 31g,7 
sr,,ur.11cr.-n 

Bl~C--C~LrT~YltrTHr~ J,21, 
~ ...... r.1,:c.~r. 

1730 

Nl 

NA 

NA 

NI 

NA 

NI 

NI 

NI 

HA 

NI 

Nl 

Nl 

llt'RIN1"£rcll",/KG• JU.U. lfl 
. "it•t . 

t•t•C,t.,Sf0fl'rll'5•1)•U 3?076 Pft · 
· · ' ' · "'•"•,- '• •.. •··•• ~ Jt,, •• ~. 1- .. r • 

F~c.~,ti~,d~'~i•P••>. J•t!7_:• 

['MC:,1",SfOIUGIH•DPyt j4!62 · 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NI 

NA 

JU 

HI 

07 

<!S3 

.(74 

<U. 

<!S!S 

. <U 

< 3l'O 

1630 

NA 

NI 

HA 

NA 

NA 

NA 

NA 

Nl 

NA 

NA 

Nl 

NA 

Nl 

<2~•0 .NA 

·. · <.n.o . ,.a 

c,,·~o-.... 
c,2.e 

1645 

Hl 

NA 

NA 

NI. 

NA 

NA 

NA 

NA 

N& 

NA 

... 
If I 

... ~
lltl , 



f-=-- r. r r 

[~VIPnN~[MTAL sr1r"C! ,. F''t: I ,.rrR r,,r. = 1 /11 /I" $THUS: PftCl Tl'lt,UO ~ 
0, 

,., oJrCT tll'"fr' ,.,,.:-~•?, PMJCCT HAl"'P: FR[NC" o.-ASC .. -J r1rLO GPr.ur: rR~02 C 

•ROJtCT ftlNAGCA: FICK roLKC!'![P ~ r,,-i:A~tTt•s: All "'"""LE~: Al.L ~l[LD G•OUP LrAnt~: Pef'ClKC!'!CP 0) 

SUIP\.t '. lt\t~BC•S ~ 
son SDOfl. son, sou sou 

PAIU!'CrTCltS STnlltrT • 2,,2no 29'2!!1 2"2U 2'9203 2,,2011 

DAT[ 11130/U 11/25/83 11/:!5/U 11/25/83 11125/113 

T Il'lf 1730 UIS 1515 1630 1645 

BHC,GCLINDAN[)S[O !IJ7"3 NA •IA <Ill NA NA 
UGIH-Olt'f 

CHLORDANCtSEDCUGIKG• 39351 NA 
DRTJ 

JU <HO NA ffA 

DDD,PP•tSCDfUG/KG• ,,,11 NA PfA (65 tfA NA 
ORTJ 

DD[ ,PP.•,sto CUG/KG• 39321 NA NA <32 NA ,NA 
DRY> 

DDT,PP•tSEDfUG/KG• 39301 NA 
,on, 

NA (230 NA NA 

Dl[LORIN,S[DCUG/KG• !9383 NA 
ORT> 

NA (39 NA NA 

~ ENDOSULFANeA,SEDIUG/ 3113611 NA NA (35· NA NA I KG•DRT) '° F.~OOSUlfANeB,S[DCUG/ 31135' NA .. A (60 ff A NA 
KG•[IRY) 

CffOOSUl,AN SULFtSEDt 3113511 NA NA 'Q'JO NA NA 
UG/KG•DIIY 

tNDRINtSEDCUG/KG• 31)393 ff A NA ·;~2 NA NA 
DRU 

H[PTACHLOR,S[DCUG/KG 391113 NA NA '<U NA NA 
•ORY) 

HEPTACt4LffR CPU,!ICD 391123 NA ,,. '<211 NA NA 
UGIKG•O•T 

TOXAPHENt,StDIUG/KG• ,,,e3 NA .,A <iaoo NA NA 
ORT) 

[NORIN ALD.,S[DCUG/ 3113,., NA NA "<TT NA NA 
KG•DPU 

·ltCD•1016fUGIKG•D) 395111 o.oo (711.0 NA · 3.00 o.so 
•ce-12H cur:,, G-n, 3'511 111.0 150 NA 11-0 17.0 

1,,-nrc11un11r:~c,tro 311,0 ('1 . H• <350 NI ... 
11G11tr••C1PY 

1.,-~,c~LurNlrNc,sro )115711 <its NA <33• .... ,.,. 
ur.tK r,.nn, .. ,., .,,, ..... . ...... . ... ,., : • ,,i-, ~ .. \ .. ' ' . ~. '("' ~ . 

1,~-01c~LFr~1rNr,!ro 34'3' <n iCA <3TO PU NA 
llr./l((;•r••Y 

~tY•C"l'tT"l~r,~t~ 3113~, <180 I(& (640 .... ftl 
llt:ll'G•l''1\' 

- .. ··----------



r= r r: 

['fYl'ICiN"'C"UL ~Cl[t1Cr • ["IGP'Cr•t~r. 

PIIOJCCT. P.llll'ttf P •2•z::•2c 
r1r.L~ f.POU~: FP~~~ 
~l~IMCJr•s: •LL !&•rLr~: Ill 

STl)fttT • 

1/Jt/ft4 

r- r-

PftOJ[CT NAl'C FA[~CH OHASC ~ 
PROJECT "ANAGtft: RTCK roLKC~ER 
FIELD r:,ouP LtADtR: R.FnLKi.1'£11 

Sl"PLE tlU1'1M1tS. 
!tl!U SOll· 
2,,203 2,,204 

DATE 

""£ 
11,,o,e3 11/25/ft~ 11/25/83 ll/2~/83 ll/25/ft3 

Bis u.:cHLtTHOX hlTHAN 3428i 
SD,UG/KG•D 

BISC2•CHLISOPR>CTHCR 34286 
SD,.UG/KG•D 

NITROBCNZENEtSEDCUG/ 34450 
KG•DRY> 

1t2•DIPH•HYDRAZ,,SED 34349 
UG/KG•DRY 

N•NITROSODINETHYLANt 34441 
~DtUG/KG•D 

N•NITftOSOD•N•PROPtSD 34431 
UG/KG•OftT 

1t2t4•TftlCHL•BENZENE 34554 
~OtUG/KG•O 

HEXACHLBUTAD1tNE,StD 1,105 
UG/KG•ORY 

NAPHTHALENE,SEDCUG/ 34445 
KG•D'-'f> 

ISOPHOAON[,S[DCUG/KG 34411 
•DAY> 

H[XACHLC'fCLOPENTtSEO 343~, 
UGIKG•OR'f 

2•CHLNIPHTHAL[N£,S[O 34,84 
ur./KG•DltY 

AC[NIPHTHTL[Nt,sro 34203 
Ur./KG•OA\' 

ACCNAPHT~[N£,S[D 3•208 
ur.lKG•nPY 

2,~•DNT,SEDCIJG/KG• 3462-, 
OPYJ 

2,•·"~T,st~cu~,~~- J•6l• 
no, 

~-~,,,~~on,,~r~YLIN, ~4436 
sc,11r:1r.•.-r 

HCHr.tlllS:N7r"'t,:f,srr. · · n1or:, 
ur,/l(C,•r.PY 

•-,~PH~l ,~~L r,1•[~ St~S9. 
.so, UF lie o-r.· 

DIP'lf'TPtTl rNTtfAI t"L• J4J44 
SP,UGIIIG•I' 

IT30 1615 15)5 1630 1645 

<400 

<8'5 

(36 

(3'D 

(400 

<no 

<260 

<32 

(61 

(36 

<66 

(230 

<UO 

(91 

·nu.·. 

··.,su 
i51 

NA 

NA 

If A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

,.,. 
NI 

,u 

,u 

IU 

, .. 

(1500 NA 

(1500 NA 

(330 NA 

(140 NA 

<15:00 NA 

(1500 NA 

Oto NA 

(120 NA 

<1TO NA 

<7211 NA 

cu~ NA 

(140 NA 

(251' NI 

(111'10 . NA 

(5111 NA 

<351·. ru 

"<5U'":'-: ":'· -: . Nl. 

. (200D tll • 

·. ,190 u 

NA 

NA • 

NA 

NA 

NA 

NA 

NA 

NA 

"A 
NA 

NA 

"' 
NI. 

NI 

,,. 



~RoJrc, "~~~r• u242,42c 
rJtLO G•nuP: FP~~'-
PARA,CTtPS: JLL ~·"~(tsr ILL 

PlRAl'!tT[ftS STORtT II 
son 
2,,2011 

$008 
2,,201 

'l/11/114 t:TATus: rRrL tt1rna11y 

PROJCCT N&•[. F~C~CH PHASC. 2 
PftOJCt~ftlttAC[R: RJCK FOLK(~CR 
Fltl.D Gitr,u,- LrAOCR: R.FOLKCHtP 

SA ftPt.t· N:1 "i'tlt S 
SflJO SOU 
29'203 2,,204 

DATt 

Tl,.t 
11iuie3 U/25/U 11/25/83 i1'°25ltl3 · 11/25/83 

DIETHYL PHTHALATE, _ 5433, 
SDtUGIKG•D 

Dl•N•8UTYL PHTHALATt 3,112 
SO,UG/KG•D 

BUfTL 8ENePHTHALATE 34295 
SD,UG/KG•D 

BISC2•tTHYLHtX)P.ffTH, s,102 
--~~;_; SD',UG/~G•D.: , 
Ol~N•OCTYL PHTHALA1t 34599 
,•:~ .. SD,UG/KG•D· 

Pfft~lNTHRENE,SEbtUG/ 34464 
· ·,_:· · KG•ORTh. 

AffTHIIACtH£,StDWG/K8 34223 
•DltYJ 

FLUORlNTH£Ht1SEDCUG/ 34379 
KG•OftY) 

PYfttNt,StOCUGIKG• 34472 
DftT> 

BENZJD!Nt,StDCUG/KG• s,121 
DRYJ 

CHRYStHt,StDCUG/KG• 34323 
DRY> 

BENZOCAJANTH~ACtNt,. 3452, 
SD ,UG/KG•D . 

5,3•D1Ctfl8f:NZIDI.Ht, 34634 
SD,UGIKG•D 

BtNZOCBJFLUORANtStDC:34233 
UG/KG•DIIY> 

BtNlOCKJFLUORAN,S[D !4245 
Ur.lKG•OPT 

RtNlnc,,r,Rt~t,sto J42So-
1.1r: /It (;•OP., . 

INDrtto<t,~.~-co,r••• ,440~ 
~n.,,r.,K,-n 

Dl"t~,n,a,~JANl~Ri, 3455, _ 
sr:,11r./l(G.-o 

~t~lrt~~fJOC-Yl(MF, 34ft• 
c;o •\'Glll'G,•!) 

c,!,~,~-•cor.,stD1u,, 34,1a 
icr.-eu, 

1130 

(41 

<26 

<55 

2200 

5600 

<,1. 

(46 

<,1 

<140 

(46 

(46 

06_" 

<'1 

<UO 

.: . 

1625 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1'15 

<1511" 

<,5 

<HO 

2'000 

· 180'00- · · . ·. 

· .. <1'0 

<170 

<no 

(150 

(440 

<no 
050. 

(5411 

<no 
<no 
(250 

(370 

<UDII 

.uso 
NA ,.. 
NA 

NA 

NA 

Nl 

NA 

NA. 

NA 

NA 

NA 

NA 

Nl 

NA 

.,, 

NA 

1645 

lfA 

NA 

NA 

NA 

NA 

NA 

,,A 
NA 

NA 

Nl 

NA 

NA 

NA 

,u·· ···· 

.ffl · 

r_-:-



~ .... 
N 

l"~(IJ!:Cl !'.l'"Hlt J.24Ut1t 
rJClD ~~nur: r,~n2 
r·&RA"!tlC•S: &LL . !:ANJ•L£s: •LL 

S!10.7 · 
ST~AtT ~ · 1,,200 

r: __ 

1111,11• 

r 

~utus: Pltl:ltf1Ufl~T 

OAOJ[CT Nl~t rRCNCK ~H•sc.' 
PkOJtCT "~NACCft: ~TCK rot~[~tR 
FIELD C•DU~ LrtDtR: R.FOL~CP1[F 

0"PLt !'f'Jf'AtttS 
S1111 .·· 
2,,u4. 

ont 

TJ"t 

11130183 11125/ft~ l1lf5/ft3 11125183 li/25/8, 

'LUOA[Nt,S[DCUG/KG• !4384· 
OftYJ 

•-C~LP~YLPHt~~Ltt~CR ~(~(4 
SD,UGIKG•D 

P•CHLOP•"•CAtSOL,S[D 34455 
ur.lKG•DRT 

2•CHLOltOPHtNOLtSEDt 34589 
UG/KG•Dft'Y' 

2,4•DlCHL•PHENDL,StD 34604 
JJGIKG•DRT 

2,t•DI"ET•PH[NOL,SED 34609 
UGIKG•DRT 

2,4•DtNIT 1 PH[NOL,StD 34619 
UG/KG•DPT 

416-DINtT•CRESDL,StD 3466D 
·uG/KG•DRT 

2•NITROPH[NOL,S[DCUG 345,4 
IKG•DRTI 

4•NlTROPHENOL,StDCUG 3464, 
IKG•DRY) 

PENTACHLPH[NOL,S[D 39061 
UG/KG•DRT 

PHtNOL,S[OCUGIKG• 34gq5 
DRY>' 

2,t,6•T~ICHLPHNLtSED 34624 
UGIKG•DRY 

173D 161~ 1515 163D 1645 

(61 

<i7D 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.· ,, . '· .. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<UD 

<600 

(540 

<3'D 

<56D 

<410 

<UGD 

(720 

<UDD 

(USDD 

(350 

<700 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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APPENDIX L 

Chemical Results--Fish Tissue 
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r t __ c=: 

[NYJftON"[NTAL SCltNCt & ENGINttfl ING· .. "'112/83. 

PROJECT NU"BU !13901210 
SAfllPLES: ALL 
PROJECT "ANAGtft DAY[ PUZELL 

8101 8102 8U3 
i-AU'ltTEftS ST(lfttf II 2301011 23111111 2311102 

DAT[ 4/14/83 4/14/83 4/14/83 

1'1"[ 15110 1!500 1!11111 

HEPTACHLOR,TJSSCUG/ 39414 <1 Cl (1 
KG•V[TJ 

ALDRIN,TISSCUG/KG• !9334 · (1 (1 (1 
urn 

HEPTACHLOR,[POX.TJSS 39424 <1 <1 <l 
UGIKG•VtT 

tNDOSULFAN,AtTISS 99359 <t <1 (t 

UG/KG•WtT 
DltLDRIN,TISSCUG/KG• :s,:se1 <1 <1 <1 wn, 
tNDRIN,TISSCUG/KG• 3'3'7, ·c2 <2 <1 

VET> 
[NDOSULFANtBtTISS 99360 Cl <l <l 

UG/KG•VtT 
DDT,PP•,TISCUG/KG• 3,317 (3 cs (3 

VET> 
CHLO~DANt,TISSCUG/KG 39349 <28 (28 (28 

-w£T 
TOXAPHENE,TISSCUG/KG 311407 (44 (44 (44 

•W[TJ 
PCBS,TOTALtTISSCUG/ 3'!1120 1.8 1'4 41 

ICG•lftT> 
THALLIU~tTISS CUG/G• 1073 c~.u (6.53 (6.37 

VET> 
CHRO,.IU"tTISSCUG/G• 719~9 <a.n co.o, co.111 

VtTJ 
ARStNIC,TISS CUG/G• 1004 co.93. co.a, co.e, 

urn 
CA~"IU"tTISSCU~/G• 71'40 <Del!', co.u. o.u 

vn, 
COPPt•,TJSSCUG/G• · 11,n o.n i.,o. "·"2 WtT> 

c·o.~., lflCl'tL,TJSS CUG/r.• 106' co.se (0~38. 
WET> 

<1•52 StLENJU", T 1SS CUG/G• 114' (1.59. <t.53 
vcn ,. 

ANTl•ONT~Tl~s·cuGI~- . n,,··. <'t';i,:"'• . "'cf;f4'_ . .-.. ,~ ... c"tas·· 
WtT> 

BtRTLLIU",TJSSCUG/G• 34252 <.,,. 1;, ·: . .co.1,0 .<0.1'1 

r:_-

. f!;?ELD GROUP FRF•1 STATUS rs FtffAL 

PROJECT NAffE' FRENCH LTD ffAZVASTE 0 
PARA!lf£T£RS: ALL 0') 
FJELD GROUP l£ADCR RICK FOLKE:,.tR -.J 

SAffPLt MJP!BC~S ~ 
Q') 
(0 

' ·~· , •. 1: .. ' ~- ., .... " ' ... .. 



Ii. 

0 
tNYIRON"ENTAL scrtNCr & EHGINttlHNG 0,/12/85 Ftno GROUP FftF•l STATUS JS FINAL C) 

"'-l 
PROJECT ftUPIBF.ft A3l'lll2111 PROJECT NAP!£ FRENCH lTO HAZVASTE ~ 
SA"Pl.tS: ~ 
PROJECT 111.IJfA~ER DAYE' P111tLL · FIELD GROUP LtADtR RICK FOLKtl'f£~ 0 

SAPIPLE NUPIBtllS 
8101 8102 BUS 

PAIUl'f[TEIIIS STO!t£T ff 230100 ue101 230102 

DATE 4/14/83 4/14/83 4/14/85 

TJPlt 1!100 . 1soo .. 1!100 

PIEltCUltTtTJSS CUG/G• 719!0 n.n o.oe a.o, 
VET> 

LEADtTISS (UG/G•IIET) 71936 co.n <O.U <0.1' 

SJLVEfttTJSS CUG/G• 3404 <o.u <0.03 (0.03 vu, 
ZINCtTISS CUG/G•VCT) 7111~8 ,.o:s 4.94 u.1 

t;4 BHCtDtTISS CU6/K6• 81821 <I (1 <I 
N VET> 

BHC,A,TISS <UG/KG• 81819 <1 <1 <I 
VET> 

BHC,GCLINDANt>TJSS 39784 <t (1 <t 
UG/KG•VET 

tNDOSULFAN SULF• ,,111 <leOO <I.GO (5.00 
UG/KG•VET 

ENDltlN ALDtHTDt,TJSS ,,us <1.00 <1.DO <5alJD 
UC/KG•VET 

BHC,B,TJSS CUG/KG• eui20 <I <1 <I 
VtTJ 

DDDtPP•,TtSS CUG/KG• 111860 <I <1 <1 
vtn 

DDt,PP•,TJSS IU~/KG• 81861 <1 <I (1 
VtTJ 

---,-·--·--··-...... .......,....___ 



CNVIIIOtlftCNUL SCltNC.t I [f:r.tNURINC. 

PIIOJ!:CT ~ll"rr.11 111422"2C 
~lrLP GP~UP: r11,, 
PAIIA~ETtPS: ALL ~••~Lt~: ALL 

FT04 no, 
l"AIIA"ETEftS STOfttT I 2"100 ,,,int 
DATt· 11/27/83 11/27/ftS 

Tl"£ 1030 lOSO 

COPPERtTISSfUGIGi 11,n 0.2s o.u vu, 
PIE~'.tuftT t US• _ CU8f.~• n,so (0.~2 <O•U ·vu, . 
ZINCtT!SS (UG/G•VtT> T1'S8 

r-" 
3e!56 6.10 

I 
,ces,Tou~lf.u:si))s, · 3'520: 22 106 w - ~flq - - . . ,. 

DI /l1iU 

-FT06 
n,102 

ll/27/83 

1130 

o.sa 

<0.21 

,.02 
68 

.. .1 

-' ~UTUS: ;rRtLl"INA•T 

~·~JtCT Ni~r - f~t~CN IIHASE 1 
P~OJ!CT "A~•Gt~: IIJCK ,~LKt~tll 

- '1£l.O- GIIOUP -LUOEII: fteFOLKEP'tll 

, , , . :: , ·uNPLt · ffJNetltS 
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Texas Pe~artment of Water Resources 
~--------------- INTEROFFICE MEMORANDUM 
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TO 

THRU 

Chris Lippe, Solid Waste and Spill Response 
. ENftJRCEMENTANL 

DATE: Apr1f'~• Of§MTIONS 

FROM , 

SUBJECT: 

Clarence E. Johnson, Field Representative, District 7 

French ltd. of Houston Pit, Crosby, Super Fund Site 

I. Introduction 

The French ltd. of Houston site located fn a sandpit off Hwy. 90 near 
Crosby originally was operated by Mr. B.G. Burton. French.Ltd. of 
Houston, Inc. bought the site in June, 1967. It was operated by French 
Ltd. of Houston until May 3, 1971 when a temporary res.training order was 
.granted by a Harris .County District Court. The site was used by French 
Ltd. vacuum trucks only and received 70,000,000 gallons per year of 
fndustrial solid waste liquids and sludges. · 

The site in May, 1971, when ft was shut down contained 2..;, 3 feet of heavy 
ojls on the surface (PCB contaminated); wastewater in pit had a pH of 
1.9 and coo of 35,000 - 40,000 mg/1. , . · 

The 189th District Court through court orders issued every 60 days required 
the almost.bankrupt French ltd. of Houston, Inc. to remove and burn in· 
their burners the heavy oils on the pit, neutralize the acid in the pit 
with 20,000 tons of cement plant flue dust. (80 - 90% lime), and aerate. 
the pit. 

In June, 1973 a 100 year flood on the San Jacinto River covered the pit 
and flushed out most of the wastewater, when the dikes were breached in 
two spots. 

The 189th District Court then required that the dike be repaired, all 
structures demolished, the land deeded to the State of Texas, and $20,000 
fine paid to Harris County. 

II. findings 

1. Sandmining occurred in the French Ltd. Pit area before the sandpit ~--:::--:--, _· 
was used for industrial soHd waste disposal. These sandpits usual.ly 
dropped the water table in the sandpits 15 - 30 feet. (._ 

2. Two large sandpits started operations during the operation of the 
French Ltd. Pit. The water in these sandpits became contaminated 
within 30 - 60 days. 
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3. The residents of Riverdale Subdivision, southwest of the French Ltd. 
Pit for the most part had shallow private wells 25- 75 feet deep. . 
In the-early 1970's these wells were sampled by District 7 .and .Harris 
County Pollution Control. The well water had a hydrocarbon or chemical 
odor, a floating film of oil (rainbow), low pH, COD ·contamination~ ·. 
and heavy metals. 

4. Harris County Precinct 2 operated a burning garbage dump for.over·20 
years adjacent to Riverdale Subdivision on the east. - In 1967 this. 
was converted to a "sanitary landfill•, whose trenches were 20 feet 
deep into the water sand. These trenches always had water in them 
with an oily film and chemical odor. . _ . 

5. Good drinking water in the area required a 300 feet deep well which 
French Ltd. of Houston had at the site and several ·other nearby· 
resf dents. 

Signed-~-~---_-____ £=_--:.-_.....,.j2,.._o_::~~~ 

Approved_. 111-~~=.:. ~-+-1c--'"'"~-=-='-"--==---
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